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SUMMARY 


An experiment has been conducted to determine wing-alone supersonic aero- 
dynamic characteristics at high angles of attack. The wings tested varied 
in aspect ratio from 0.5 to 4.0 and taper ratio from 0 to 1.0. The wings were 
tested at angles of attack from -5^ to 60^ and Mach numbers from 1.60 to 4.60. 
Aerodynamic forces and moments and center-of-pressure locations were obtained 
by integrating pressure measurements over the wing surface. 

The longitudinal and lateral center-of-pressure locations approached the 
wing-area centroids at the maximum test angles of attack. For angles of attack 
greater than approximately 30®, the center-of-pressure locations were not sig- 
nificantly affected by Mach number. 

Increasing the aspect ratio resulted in a general increase in normal-force 
coefficient C^. Increasing the taper ratio X from 0 to 0.5 resulted in an 
increase in Cjj but further increases in X had little effect on C^- Peak 
pitching-moment coefficients were measured at the approximate angle of attack at 
which free-stream pitot pressure was first measured on the windward surface in 
the wing-apex region. At the maximum test angle of attack (60®) , pitching-moment 
coefficient was not significantly affected by either aspect ratio or taper ratio. 


INTRODUCTION 

The high-maneuverability requirements of missiles often necessitates flight 
at high angles of attack. At these high angles of attack, potential-flow methods 
and linear theories have very limited applications, and the missile designer 
generally resorts to semiempir ical methods based on wind-tunnel data for prelimi- 
nary design purposes. However, there is a lack of a systematic data base of 
wing-alone forces and moments as a function of aspect ratio, taper ratio, and 
Mach number at high angles of attack (ref. 1). This lack of a data base results, 
in part, from the difficulty associated with obtaining data unaffected by support 
interference at the higher angles of attack. In order to provide some of the 
needed data for high angle of attack, an experimental program was conducted at 
the NASA Langley Research Center using pressure models and a sting support system 
that was designed to minimize sting interference effects for the test range of 
angles of attack. Aerodynamic forces and moments and center-of-pressure loca- 
tions were obtained by integrating the pressure measurements. 

The wings tested varied in aspect ratio from 0.5 to 4.0 and in taper ratio 
from 0 to 1.0. Angle of attack varied from -5® to 60® at Mach numbers from 
1.60 to 4.60. Both aerodynamic forces, aerodynamic moments, and pressure data 
are presented and discussed. 



SYMBOLS 


/R aspect ratio 

b wing span 

bpg semispan of wing center-planar section (fig. 8) 

*^tip span of wing tip (fig. 8) 

axial-force coefficient (see appendix) 

Cjjj bending -moment coefficient (see appendix) 

Cu, pitching-moment coefficient (see appendix) 

% normal-force coefficient (see appendix) 

yawing-moment coefficient (see appendix) 

P - Pco 

Cp pressure coefficient, 

q 

c mean aerodynamic chord 

axial force 

L centerline length {l in computer-generated tables, tables I to X) 

length of leading edge (fig. 8) 

Lpg length of wing center-planar section (fig. 8) 

Lipg length of wing trailing edge (fig. 8) 

M free- stream Mach number 

Mb bending moment 

Mnojn nominal free-stream Mach number 

My pitching moment 

M 2 yawing moment 

N normal force 

p static pressure 

p^ free-stream static pressure 
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Pt 

q 

R 

S 

Tt 

t 

Vco 

X 

X* 

^c,w 

As 

^cp 

^LE 

^PS 

Xte 

y 

yc,w 

yc,As 

Yep 

yps 

Ytip 

z 

Zc^As 


free-stream stagnation pressure 
free-stream dynamic pressure 
free-stream Reynolds number, per meter 
wing planform area 
free-stream stagnation temperature 
wing thickness 
free-stream velocity 

longitudinal distance measured downstream from wing apex (fig- 5) 

longitudinal distance measured upstream from wing trailing edge, 
x’ = L - X 


value 

of 

X 

at 

wing-area centroid 

value 

of 

X 

at 

area centroid of element of planform area AS 

value 

of 

X 

at 

wing longitudinal center-of-pressure location (see 


appendix) 

downstream distance from wing leading edge (fig- 8) 

downstream distance from forward edge of wing center-planar section 


(fig. 8) 

downstream distance from aft edge of wing center-planar section 
(fig. 8) 

perpendicular distance from wing centerline measured in plane of wing 
(fig. 5) 

value of y at wing half-panel area centroid 

value of y at area centroid of element of area As 

value of y at wing lateral center-of-pressure location for wing half 

pane 1 ( see appendix) 

spanwise distance from axis of symmetry on wing center-planar section 

(fig. 8) 

spanwise distance from outer edge of wing center-planar section (fig. 8) 
perpendicular distance from wing horizontal plane of symmetry (fig. 5) 
value of z at area centroid of element of area AS 
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Zcp value of z at wing vertical center-of-pressure location (see 

appendix) 


a 

angle of attack 

AS 

element of planform 

A 

sweep angle 

X 

taper ratio 

Subscripts 

[ m 
^ • 

LE 

leading edge 

TE 

trailing edge 


APPARATUS AND METHODS 
Wind Tunnel and Test Conditions 

The tests were conducted in both the low and high Mach number test sections 
of the Langley Unitary Plan Wind Tunnel, which is a var iable^pressure continuous-* 
flow facility (ref. 2) . Asymmetric sliding-block nozzles lead to the test sec- 
tions and permit a continuous variation in Mach number from about 1.50 to 2.90 in 
the low Mach number test section and from about 2.30 to 4.70 in the high Mach 
number test section. 

The tests were conducted at angles of attack ranging from -5^ to 60® for 
test conditions listed in the following table: 



Since friction drag cannot be determined from pressure measurements, and since 
the size of artificial roughness required to trip the boundary layer at the 
highest supersonic Mach numbers can distort the inviscid flow field, no attempt 
was made to artificially trip the boundary layer on any of the wings. 
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Models and Instrumentation 


The wings tested consisted of 10 models that had aspect ratios ranging from 
0.5 to 4.0 and taper ratios ranging from 0 to 1.0. Figure 1(a) is a photograph 
of the models, figure 1 (b) shows a typical assembly consisting of one of the 
models and the dogleg sting, and figure 1 (c) gives the basic sting dimensions. 
The sting was designed to minimize support interference effects on the wing 
surface opposite the sting-attachment point. This opposite surface was instru- 
mented with pressure orifices. Locations of the pressure orifices, for the 
10 models are shown in figure 2. Since the wings are symmetrical about the lon- 
gitudinal centerline, most of the pressure instrumentation was located on only 
half a wing panel. Two orifices were located on the opposite panel to insure 
flow symmetry. Also given in figure 2 are the basic model dimensions and 
the wing-area centroid locations. All wings had planform areas of 232.26 cm^, a 
maximum thickness of 1.27 cm, and had leading edges, tips, and trailing edges 
consisting of sharp wedges with a total angle of 30® measured in a plane perpen- 
dicular to the edges. 

Since only one side of the wings was instrumented with pressure orifices, 
windward and leeward measurements at a given angle of attack were obtained by 
testing the model assembly in the attitudes shown in figure 3. Shown in fig- 
ure 3 (a) is the attitude of the assembly with the instrumentation windward and 
in figure 3(b) is the attitude of the assembly with the instrumentation leeward. 
The attitude of the assembly shown in figure 3(b) was obtained by simply rotat- 
ing the complete assembly 180® from the attitude shown in figure 3(a). 


Data Reduction 

The pressure measurements for both the windward and leeward surfaces were 
reduced to coefficient form and are presented in tables I to X. Forces and 
moments were obtained by integrating the pressures over the windward and leeward 
surfaces using the equations shown in the appendix. These integrated values 
were combined to obtain the total forces and moments as illustrated in figure 4 
for the case of normal-force coefficient. Since the angles of attack for the 
windward and leeward tests differed slightly (by 0.02® or less) , the integrated 
forces and moments were evaluated at the nearest integer value of angle of 
attack by using a second-order Lagrangian interpolation before combining the 
results from the two surfaces. The angles of attack shown for the tabulated 
pressure measurements are the averages of the windward and leeward values. 

The moment-center locations and sign conventions are shown in figure 5. It 
should be noted that since the forces and moments were evaluated for only half a 
wing panel, the reference areas used to determine the force and moment coeffi- 
cients were half the wing planform area, or 116.13 cm^. However, the values of 

^A' ^m^ ^cp' ^cp would also be applicable for a complete wing panel 

as presented, since the flow is symmetrical about the longitudinal axis of 
symmetry. 
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RESULTS AND DISCUSSION 


A complete tabulation of the pressure measurements that were integrated over 
the instrumented surface to obtain the aerodynamic characteristics are presented 
in tables I to X. 

Presented in figure 6 is a comparison of Cjjf ^cp from the pres- 

ent tests with some previously published wing-alone data. The Hill data 
(ref. 3) are force-balance data from a sting-supported model. The Falunin et al. 
data (ref. 4) are from both force-balance and pressure measurements, and the 
Baker data (ref. 5) are from force-balance measurements of semispan wings 
attached to a reflection plane. The Nielsen et al. results (ref. 6) are a data 
base that was compiled from existing wind-tunnel data including references 3 to 5. 
It should be noted that most of the referenced data were not directly available 
for the aspect ratio, taper ratio, or nominal free-stream Mach number indicated 
in figure 6 but were determined for this comparison by a linear interpolation of 
the available data with respect to these variables. 

The comparisons shown in figure 6(a) are for a nominal free-stream Mach num- 
ber of 2.00, /R = 0.5, and X = 0. In general, good agreement is shown between 
the various sets of data with the exception of the reference 5 reflection-plane 
data at the larger angles. of attack. The reference 5 data is believed to be 
influenced at the larger angles of attack by flow separation on the reflection 
plane that was induced by the large pressures on the wing windward surface. This 
effect (as shown in fig. 6(a)) results in a reduction in normal force and an 
outboard movement of the lateral center of pressure. The longitudinal center-of- 
pressure location is not significantly affected by this separation phenomenon. 

Agreement similar to that shown in figure 6 (a) is also shown in figure 6 (b) 
for M^om 3.00. The onset of the effect of separation for the reference 5 
reflection-plane data occurs at a lower angle of attack at Mnom = 3.00. 

Shown in figure 6(c) are data comparisons for wings having /R = 1 .0 and 
X = 0 at Mnom = 2.00. The present data are in good agreement with the refer- 
ence 4 data throughout the angle-of-attack range and with the reference 5 data 
for the angles of attack below the onset of the reflection-plane separation. 

The values of from both references 3 and 6 are generally greater than the 

other data presented. The extracted data base of reference 6 is based on the 
reference 3 data for the case of X = 0, with the other sources of data being 
used to determine the effects of taper ratio. Therefore, the reference 6 data 
base would be expected to agree with the reference 3 data. The good agreement 
between the other three sets of data suggests, however, that the reference 3 
data are suspect. Similar results are shown at Mj^q^i “ 3.00 in figure 6(d). 

Data for wings with /R = 2.0 and X = 0 were only available from refer- 
ences 4 and 5 and these results are compared with the present data at nominal 
free-stream Mach numbers of 2.0 and 3.0 in figures 6(e) and 6(f). With the 
exception of the reflection-plane data affected by separation, the data are 
generally in good agreement. 

Shown in figure 6(g) are data comparisons for wings with /R = 1 .0 and 
X = 0.5 at a nominal free-stream Mach number of 3.00. For this case, data 
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for comparison purposes were available only from references 5 and 6, although, 
as previously mentioned, the reference 6 data are an extension of the reference 3 
data for X = 0. The trends shown in figure 6(g) are basically the same as shown 
in the previous figures for X = 0. 

Forces and moments for the rectangular wings (X = 1,0) were estimated from 
pressure distributions determined from oblique-shock and Prandtl-Meyer-expansion 
relations (shock-expansion method) and are compared with the measured data in 
figure 7. The estimations are shown for angles of attack up to 25^, which 
is the approximate angle of attack for shock detachment on the leading edge at 
Mach 4.60. The results show generally good agreement between measured and cal- 
culated pitching-moment coefficients and axial-force coefficients; however, the 
calculated normal-force coefficients and bending-moment coefficients generally 
overpredict the measured values. The extent of this disagreement decreases with 
increasing aspect ratio since the two-dimensional assumption of the theory is 
more nearly satisfied at the higher aspect ratios. It should be noted that the 
measured and calculated axial-force coefficients were determined from pressure 
distributions and, therefore, do not include any friction drag. The pressure 
distributions shown in figure 8 offer an explanation for the comparison trends 
between the measured and calculated force and moment coefficients shown in fig- 
ure 7. Pressure distributions are presented for the longitudinal centerline of 
the wings and for one lateral station of each wing for a = 20^. The measured 
and calculated centerline pressure distributions are generally in good agreement 
for the leading and trailing edges for all three models. Since the leading and 
trailing edges are the only surfaces contributing to the axial force and since 
only small lateral pressure gradients occurred on the leading and trailing edges 
(not shown in fig. 7), this good agreement between measured and calculated pres- 
sures results in the good agreement between measured and calculated axial-force 
coefficients. The pitching moment about the area centroid (x/L =0.5) is also 
dominated by the forces on the leading and trailing edges and, therefore, results 
in the good agreement shown between measured and calculated pitching-moment coef- 
ficients shown in figure 7. 

The measured pressure distributions on the windward planar sections indicate 
a significant effect of aspect ratio both longitudinally (fig. 8(a)) and later- 
ally (fig. 8(b)). The longitudinal centerline pressure measurements for /R = 0.5 
are less than the calculated distributions for Xp 3 /Lpg > 0.2; however, the mea- 
surements for = 1 .0 and 2.0 are generally in good agreement with the calcula- 
tions. The spanwise pressure distributions (fig. 8(b)) show that the pressures 
fall below the two-dimensional calculations with increasing lateral distance 
from the longitudinal centerline, which is probably due to the pressure relief at 
the wing tip created by the finite aspect ratios. The extent of this effect 
decreases with increasing aspect ratio. This effect of aspect ratio on the pres- 
sure distributions is consistent with the effects of aspect ratio on and 

shown in figure 7 and with the fact that these measured coefficients fall below 
the calculated two-dimensional values. 

Summary figures of the present aerodynamic data showing effects of aspect 
ratio, taper ratio, and Mach number are shown in figures 9, 10, and 11, respec- 
tively. A complete set of the aerodynamic data is shown in figures 12 to 14. 
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The summary figure showing the effects of aspect ratio (fig. 9) is for 
M = 2.16 and X = 0.5; however, the trends that are discussed are also appli- 
cable for the full range of taper ratios and Mach numbers. As shown in fig- 
ure 9, increasing aspect ratio results in an increase in Cj^, Cj^, C„, and 
throughout the range of angles of attack and an increase in Cm at all but the 
maximum test angles of attack. At a = 60°, pitching-moment coefficient is 
essentially independent of aspect ratio. The angle of attack at which maximum 
pitching moment occurs for a given wing is approximately equal to the angle of 
attack at which free-stream pitot pressure is first measured on the windward 
surface of the wing-apex region, as shown, for example, by the measurements from 
tube 1 in tables 11(b), V(b) , VIII (b) , and X(b) for the case of X = 0.5 and 
M = 2.16. With increases in angle of attack, the location of this stagnation 
region moves downstream from the wing leading edge toward the wing-area centroid 
resulting in a decrease in Cm. This downstream movement of the stagnation 
region also corresponds to a decrease in Cj^. The increase in C;^ with increas- 
ing aspect ratio results in part from the decrease in leading-edge sweep and 
the increase in span associated with an increase in aspect ratio for these wings. 

As shown in figure 9, increasing aspect ratio results in an upstream move- 
ment of the longitudinal center-of-pressure location, except at the larger angles 
of attack. At the larger angles of attack, the center-of-pressure location 
becomes relatively independent of aspect ratio and approaches the wing-area cen- 
troid location at the maximum test angle of attack. The wing-area centroid 
location (which, for these wings, is independent of aspect ratio) is located at 
x/L = 0.611. At a = 60°, the measured values of the longitudinal center-of- 
pressure locations are independent of aspect ratio and are located approximately 
5 percent of the root chord ahead of the wing-area centroid. The locations of 
the lateral centers of pressure are relatively independent of aspect ratio for 
a i 20° and approach a location that is approximatey 3 percent of the semispan 
inboard of the semispan-area centroid, which is located at y/(b/2) = 0.444. 

The vertical center-of-pressure locations are relatively insensitive 

to aspect ratio and approach a location on the windward leading edges that is 
approximately 50 percent of the wing half thickness. 

Shown in figure 10 is a summary of the effects of taper ratio on the wing 
aerodynamic characteristics for /R = 1 .0 and M = 2.16. Increasing taper ratio 
results in a general increase in C^, C^, and Cjj through the test range of 
angles of attack and an increase in Cm for all but the maximum test angles of 
attack. Since wing span is constant for these three models, the increase in 
with an increase in taper ratio is primarily due to the decrease in sweep with 
increasing taper ratio. Increasing taper ratio from 0 to 0.5 results in an 
increase in Cjj but a further increase in taper ratio from 0.5 to 1.0 has little 
effect on Cjj. The increase in Cj^ resulting from the increase in taper ratio 
from 0.5 to 1.0 is associated with an outboard movement of the lateral center- 
of-pressure location, since is not affected by this increase in taper ratio. 

Similar to the effects of aspect ratio shown in figure 9, the effects of taper 
ratio on Cm also diminish as a approaches 60° due to the stagnation point 
approaching the moment center or wing-area centroid. This movement of the stag- 
nation point towards the wing-area centroid is also indicated by the variation 
of Xgp/L with a shown in figure 10. 
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As shown in figure 10, increasing taper ratio results in an upstream move- 
ment of the longitudinal center-of-pressure location and an outboard movement 
of the lateral center-of-pressure location, both of which approach the wing-area 
centroids at the maximum test angle of attack. The vertical center-of-pressure 
locations are relatively insensitive to taper-ratio effects. Although the 
effects of taper ratio shown in figure 10 are for an aspect ratio of 1.0, the 
trends discussed are applicable for the test range of aspect ratios. 

Shown in figure 11 are the effects of Mach number on the wing having 
/R =1.0 and X =0.5. These results are also representative of the Mach number 
effects for the other nine wings. Increasing Mach number results in a general 
decrease in % and Cjj for the test range of Mach numbers. Except for the 
maximum test angles of attack, increasing Mach number from 1 .60 to 2.86 results 
in a decrease in Cj^. Further increases in Mach number have little effect on 
the pitching-moment coefficient for the test range of angles of attack. At 
the maximum test angle of attack of 60^, Cj^ is essentially independent of Mach 
number for the test range of Mach numbers. The angle of attack corresponding to 
maximum measured increases with increasing Mach number, which is probably 

associated with the increase in turning angle required for shock detachment that 
occurs with increasing Mach number. 

The center-of-pressure data presented in figure 11 show that for angles of 
attack greater than 30®, Mach number has little effect on the longitudinal, 
lateral, or vertical center-of-pressure locations for the complete test range 
of Mach numbers. For angles less than 30®, increasing Mach number results in 
a decrease in x^p/L for the test range of Mach numbers and a decrease in 
ycp/(b/2) for Mach numbers from 1.60 to 2.86. For M> 2.86, Ycp/(b/2) is 
insensitive to Mach number for angles of attack greater than approximately 10®. 
For angles of attack from 0® to about 25®, increasing Mach number resulted in 
an increase in Zcp/(t/2) . 


CONCLUSIONS 

An experiment has been conducted to determine wing-alone supersonic aero- 
dynamic characteristics at high angles of attack. The wings tested varied in 
aspect ratio from 0.5 to 4.0 and taper ratio from 0 to 1.0. The wings were 
tested at angles of attack from -5® to 60® and Mach numbers from 1.60 to 4.60. 
Aerodynamic forces and moments were obtained by integrating pressure measure- 
ments over the wing surfaces. Results from these tests lead to the following 
conclusions: 

1 . Longitudinal and lateral center-of-pressure locations approached the 
wing-area centroids at the maximum test angles of attack. 

2. For angles of attack greater than 30®, longitudinal, lateral, and ver- 
tical center-of-pressure locations were not significantly affected by Mach 
number . 

3. Peak pitching-moment coefficients were measured at the approximate 
angles of attack at which free-stream pitot pressure was first measured on the 
windward surface in the wing-apex regions. 
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4, At the maximum test angle of attack (60^), pitching-moment coefficient 
was not significantly affected by either aspect ratio or taper ratio. 

5. Increasing aspect ratio resulted in a general increase in normal-force 
coefficient Cjg. Increasing taper ratio from 0 to 0.5 resulted in an increase 
in Cjj but further increases in taper ratio had little effect on 


Langley Research Center 

National Aeronautics and Space Administration 
Hampton, VA 23665 
June 9, 1981 
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APPENDIX 


EQUATIONS FOR DATA REDUCTION 


Normal-force coefficient: 


N 


^N - 


q(S/2) 


where 


N = Z p As 


Axial-force coefficient: 


Ca = 


q(S/2) 


where 


= 2 (p As tan 15 ° cos A)le - Z (p As tan 15 °) 


Pitching-moment coefficient: 


M^j 


~ - 


qc(S/2) 


where 


My = 2 P As (Xc,w ■ ^c,As) 


Bending-moment coefficient: 


Cb = 


Mb 


q(b/2) (S/2) 


APPENDIX 


where 

Mb = E p ASYc,AS 

Yawing-moment coefficient; 

Mz 

Cn = -r 

qc(S/2) 


where 

Mg = E (p ASYc^As ISO cos - Z (p ASYc,As ^an 15° sin A)le 

- E (p ASyc,As tan 15°) 

Longitudinal center-^of-pressure location: 


^cp , w 


Cj^c 


-N 


Lateral center-of-pressure location: 


Yep 


Cb(b/2) 

Cn 


Vertical center-of-pressure location: 


-cp 


S (p ASz ^^/\3 tan 15^ cos A) le “ ^ (P ASz^^^g tan 15‘^)rj.E 

qCp^(S/2) 
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TABLE 1. -PRESSURE COEFFICIENTS FOR MODEL 1 
(q) M = 1.60 


1 

« = 1 

Tube 

x/l 

y/b/2 

-4.8 

■2 

5,3 1 

10.3 

15.3 

2o3 

25.2 1 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.881 

0.000 

-.0035 

.0453 

.0249 

.0177 

.0589 

-.0084 

.1150 

-.0427 

. 1 909 

-.0890 

.2989 

-.1420 

.4240 

-.2393 

2 

.822 

0.000 

-.0040 

.0468 

.0201 

.0182 

.0590 

-.0046 

.1142 

-.0421 

.1938 

-.0883 

.2947 

-.1424 

.4229 

-.2258 

3 

.762 0.000 

-.0065 

.0469 

.0185 

.0178 

.0589 

-.0034 

.1172 

-.0405 

.1938 

-.0857 

.2982 

-.1377 

.4215 

-.2243 

4 

.764 > .117 

-.0138 

.0465 

.0201 

.0178 

.0580 

-.0267 

.1 102 

-.1650 

.1790 

-.2406 

.2742 

-.3059 

.3896 

-.3591 

5 

.703 0.000 

-.0060 

.0475 

.0186 

.0181 

.0602 

-.0047 

.1165 

-.0470 

.1971 

-.0920 

.2989 

-.1441 

.4225 

-.2295 

6 ; .644 0.000 

-.0033 

.0498 

.0196 

.0185 

.0563 

-.0037 

.1179 

-.0427 

.1980 

-.0849 

.3029 

-.1380 1 .4234 

-.2256 

7 ■ .646 • .117 

-.0023 • 

.0507 

.0203 1 .0191 

.0562 

-.0031 

.1146 

-.1027 

.1889 

-.2125 

.2900 

-.2808 f .4062 

-.3303 

8 1 .647 ■ .234 

-.0704 

.0518 

.0209 ; .0194 

.0563 

-.0802 

.1066 

-.1571 

.1701 

-.2362 

.2591 

-.3024 , .3655 

-.3506 1 

9 

.600 1 0.000 

-.0054 

.0504 

.0206 

.0201 

.0568 

-.0046 

.1178 

-.0429 

.1980 

-.0853 

.2998 

-.1391 ; .4226 -.2226 

l'To'j 

.558 i .086 

-.0037 

.0515 

.0188 

.0181 

.0539 

-.0063 

.1137 

-.0614 

.1954 

-.1412 

.2934 

-.2059 ! .4136 

-.2780 

1 1 

.560 ■ .203 

-.0023 

.0530 

.0214 

.0201 

.0551 

-.0127 

.1117 

-.1609 

.1876 

-.2445 

.2-804 

-.3108 1 .3956 

-.3583 

12 

.562 

.320 

-.0663 

.0527 

.0231 

.0216 

.0548 

-.0754 

.1024 

-.1596 

.1660 

-.2387 

. .2471 

-.3044 , .3518 

-.3516 

13 

.501 

0.000 

-.0163 

.0424 

.0084 

.0084 

.0433 

-.0230 

.0969 

-.0587 

.1827 

-.1022 

.2829 

-.1571 1 .4030 

-.2423 

14 

.502 

.141 

-.0077 

.0478 

.0153 

.0141 

.0490 

-.0132 

.1030 

-.0898 

.1853 

-.1925 

.2840 

-.2619 : .4042 

-.3158 

15 ■ 

.504 

.258 

-.0137 

.0502 

.0195 

.0181 

.0509 

-.0368 

.1008 

-.1702 

.1779 

-.2379 

.2710 

-.3063 

.3849 

-.3546 

16 

.506 

.375 

-.0661 

.0526 

.0226 

.0207 

.0518 

-.0786 

.0928 

-.1635 

.1585 

-.2403 

.2395 

-.3081 

.3414 

-.3529 

17 

.442 

0.000 

-.0121 

.0421 

.0079 

.0070 

.0427 

-.0209 

.0956 

-.0594 

.1743 

-.1003 

.2814 

-.1518 

.4057 

-.2391 

18 

.443 

.200 

-.0077 

.0482 

.0141 

.0109 

.0491 

-.0169 

.0993 

-.1239 

.1754 

-.2327 

.2792 

-.3002 

.4013 

-.3427 

19 

.445 

.317 

-.0363 

.0507 

.0169 

.0139 

.0515 

-.0706 

.0969 

-.1657 

.1679 

-.2387 

.2646 

-.3049 

.3810 

-.3535 

20 

.447 

.434 

-.0671 

.0522 

.0192 

.0160 

.0514 

-.0847 

.0886 

-.1679 

.1480 

-.2444 

.2315 

-.3107 

.3353 

-.3544 

21 

.383 

0.000 

-.0113 

.0444 

.0079 

.0064 

.0425 

-.021 1 

.0956 

-.0585 

.1746 

-.1008 

.2733 

-.1514 

.3992 

-.2402 

22 

.383 

.082 

-.0126 

.0439 

.0067 

.0046 

.0421 

-.0221 

.0958 

-.0618 

.1741 

-.1142 

.2723 

-.1675 

.3966 

-.2528 

23 

.384 

.259 

-.0116 

.0498 

.0138 

.0089 

.0476 

-.0247 

.0989 

-.1588 

.171 1 

-.2529 

.2645 

-.3161 

.3876 

-.3595 

24 

.386 

.376 

-.0625 

.0533 

.0173 

.0133 

.0505 

-.0922 

.0976 

-.1685 

.1646 

-.2415 

.2518 

-.3040 

.3685 

-.3537 

25 

.388 

.493 

-.0690 

.0530 

.0199 

.0156 

.0494 

-.0905 

.0875 

-.1736 

.1424 

-.2483 

.2180 

-.3095 

.3222 

-.3547 

26 

.324 ; 0.000 

-.0118 

.0439 

.0103 

.0064^ 

.0424 

-.0206 

.0962 

-.0577 

.1752 

-.1018 

.2731 

-.1510 

.3902 

-.241 1 

27 

.324 ! .109 

-.0126 

.0434 

.0086 

.0044 

.0423 

-.0213 

.0961 

-.0627 

.1746 

-.1201 

.2728 

-.1755 

.3880 

-.2581 


.325 

.318 

-.0121 

.0400 

.0120 

.0078 

.0443 

-.0304 

.0957 

-.1762 

.1680 

-.2512 

.2624 

-.3171 

.3723 

-.3652 

29 

.327 

.435 

-.0807 

.0426 

.0151 

.0108 

.0458 

-.0966 

.0921 

-.1703 

.1584 

-.2441 

.2474 

-.3102 

.3505 

-.3569 

30 

.329 

.552 

-.0695 

.0417 

.0178 

.0136 

.0455 

-.0919 

.0820 

-.1762 

.1367 

-.2537 

.2126 

-.3125 

.3043 

-.3554 

31 

.236 

0.000 

-.0120 

.0440 

.01 1 1 

.0068 

.0446 

-.0174 

.0973 

-.0558 

.1738 

-.0997 

.2716 

-.1504 

.3841 

-.2436 

32 

.236 

.151 

-.0138 

.0383 

.0108 

.0067 

.0449 

-.or86 

.0971 

-.0667 

.1725 

-.1299 

.2693 

-.1887 

.3818 

-.2696 

33 

.236 

.264 

-.0139 

.0360 

.0059 

.0014 

.0434 

-.0188 

.0954 

-.0991 

.1702 

-.1930 

.2659 

-.2561 

.3769 

-.3140 

34 

.237 

.407 

-.0247 

.0420 

.01 1 1 

.0064 

.0474 

-.0566 

.0948 

-.1793 

.1657 

-.2524 

.2545 

-.3206 

.3595 

-.3652 

35 

.239 

.524 

-.0883 

.0456 

.0146 

.0092 

.0476 

-.0961 

.0908 

-.1718 

.1567 

-.2493 

.2383 

-.3168 

.3371 

-.3606 

36 

.241 

.640 

-.0694 

.0460 

.0172 

.01 14 

.0458 

-.0929 

.0794 

-.1775 

.1326 

-.2567 

.2019 

-.3224 

.2918 

-.3583 

37 

.147 

0.000 

-.0140 

.0375 

.0091 

.0041 

.0425 

-.0192 

.0969 

-.0599 

.1725 

-.1033 

■ 2672 

-.1594 ; .3860 

-.2463 

38 

.147 

.192 














39 

.147 

.336 

-.0139 

.0394 

.0064 

.0008 

.0427 

-.0174 

.0973 

-.1265 

.1702 

-.2159 

.2617 

-.2781 

.3752 

-.3284 

40 

.149 

.495 














41 

.150 . .612 









1 





42 

.152 ■ .729 

-.0692 

.0537 

.0223 

.0177 

.0536 

-.0917 

.0869 

-.1746 

.1292 

-.2629 

.1959 

-.3292 

r285T" 

-.3664 

43 

.088 1 0.000 

-.0125 

.0407 

.0103 

.0069 

.0422 

-.0166 

.0979 

-.0612 

.1745 

I -.1045 

.2687 

-.1594 

.3890 

-.2446 

44 

.088 i .220 

-.0129 

.0425 

.0123 

.0032 

.0438 

-.0159 

.0992 

-.0720 

.'740 

/ -.1409 

.2683 

-.2000 

' .3873 

-.2732 

45 .088 .385 

-.0121 

.0417 

.0112 

.0063 

.0461 

-.0170 

.1014 

-.1338 

.1726 

1 -.2299 

.2648 

-.2893 

.3828 

-.3358 

; 46 "1 .090 .554 

-.0692 

.0529 

1 .0178 1 .0142 ; .0554 

-.0985 

.1057 

-.1961 

.1664 

1 -.2608 .2496 

-.3245 

.3606 

-.3749 

147 1.092 .671 

-.0898 

.0580 

.0254 

.0214 I .0634 

-.1005 

.1082 

-.1671 

.1600 

-.2704 ' .2347 

-.3319 

.3390 1 -.3728 

i 48 , .093 1 .787 

-.0832 

.0661 

.0340 

.0263 1 .0706 

-.1014 

.1057 

-.1798 

.1434 

-.2738 ! .2023 

-.3403 .2936 -.3695 

49 1 .059 .703 

-.1028 

.0561 

.0250 

.0188 I .0602 

-.1 115 

.1061 

-.1866 

.1621 

! -.2733 1 .2347 • -.3313 , .3347 -.3723 

50 , .044 0.000 

-.2847 

-.2650 

-.2708 : -.2743 , -.2633 

-.2886 

-.2384 

-.3273 

i -.1989 : -.3552 ! -.1457 1 -.3815 -.0846 ; -.4163 

■“51 I .044 .236 

-.2967 

-.2734 

-.2853 ■ -.2855 . -.2747 

-.3015 

-.2463 

-.3412 

1^2079 1 -.3758 i -.1575 -.4006 , -.0964 -.3978 

52 .044 .412 

-.3043 

-.2655 

-.2756 -.2736 -.2578 

-.3098 

-.2329 

i-.3447 ; -.1961 , -.3426 ; -.1492 1 -.3653 -.0877 1 -.3840 

, 53 , .044 • .837 

-.1075 

.0422 

.0223 1 .0139 .0525 

1 -.1227 1 .0912 

-.1877 

, .1362 1 -.2800 1 .1988 i -.3407 .2788 ‘ -.3651 

; 54 1 .029 0.000 

-.3029 

-.2836 

-.2929 

1 -.2940 1 -.2689 1 -.3079 1 -.2520 

-.3121 

1 -.2140 . -.3554 , -.1613 ' -.3798 -.0997 : -.3826 

55 . .029 .236 

-.3073 

-.2824 

1 -.2962 

-.2952 -.2755 , -.3109 1 -.2484 

-.3203 

i -.2114 i -.3496 I -.1602 , -.3721 -.0964 -.3866 

56 . .029 .412 

-.3040 

-.2573 

! -.2706 

-.2705 , -.2533 1 -.3129 ! -.2256 

-.3199 

1 -.1856 ' -.3443 ! -.1333 . -.3700 -.0662 : -.3830 

57 .029 599 

-.3209 

-.2905 

1 -.3187 

7^.3212 -.2833 1 -.3252 ! -.2546 

-.3207 

1 -.2103 , -.3369 -.1519 -.3603 -.0620 -.3803 

58 .015 0 000 

-.2772 

-.2672 

1 -.2736 

r~.2705 . -.2462 ! -.2848 i -.2351 

1 -.2865 1 -.2166 ■ -.3163 , -.1637 -.3438 -.1007 -.3780 

59 . .015 .236 

-.2854 

-.2716 

1 -.2729 

1^.2715 ‘“-.2569 : -.2927 1 -.2433 

1 -.2921 ■ -.2098 -.3282 • -.1573 . -.3599 -.0929 -.3851 

• 60 , .015 .412 

1 -.2965 ' -.2534 

, -.2637 -.2580 ■ -.2484 , -.3051 i -.2242 

-.3140 1 -.1839 . -.3418 -.1283 -.3671 -.0593 -.3831 

' 61 

'.015 .733 

1 -.3398 -.2927 

-.3454 [ -.3418 i -.2756 , -.3376 i -.2779 ' -.3551 1 -.2499 . -.3739 -.2091 -.3821 1 -.1668 ■ -.3857 

. 62 

• .329 -.552 

1 -.0621 ! .0411 

-020.7 .0131 ; .0^1 i -.0878 1 0837 : -.1673 i :i365 -.2406 ' :2098 -.2981 7301 4~ ’ “-^3372 

63 

: .044 -.837 

1 -.0985 1 .0387 

1 .0241 1 .0148 : .0507 ' -.1151 i .0911 , -.1906 i . 1 343 . -.2764 .1923 ' -.3321 • .2689 ; -.3552 ' 
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30.3 

35.3 

40.3 

45.3 

' 50.3 

55.3 

1 60.3 

Tube 

x/l 

y/b/2 1 Windword 

Leeward 

Windward 

1 Leeword 

'Windward' Leeward 



Windward ! Leeward 

' Windward 

. Leeward 

Windward 

Leeward 

Windward 

: Leeward 

1 

.fifil 

.0.000 

! .5679 

-.3084 

' .7185 

1 -.4336 

: .8756 

. -.4274 

1 1.0339 

; -.4597 

1.1853 

-.4630 

1.3132 

1.4099 

? 

, fi?? 

.0.000 

.5669 

, -.3034 

.7157 

■ -.4633 

.8762 

. -^511.. 

1.0306 

-.4662 

1.1809 

-.4737 

1.3134 

1.4220 


.76? 

0.000 

.5638 

1 -.2981 

. .7146 

1 -.4638 

1 .8720 

i -.^65 

: 1.0252 

-.4852 

1.1733 

-.4761 

1.3071 

1.4142 

4 

,764 

, .117 

.5235 

-.3906 

.6650 

i^.4_78CL_ 

_.8135 

! rrASSl 

.9539 

. -.4939 

1.0985 

-.4729 

1.2236 

1.3303 


' ,70T 

0.000 

, .5629 

' -.3043 

.7139 

, -.4625 

.8674 

1 -.4798 

1.0226 

-.4686 

1.1744 

-.4780 

1.3092 

. 1.4117 

1 fi 

: .644 

0 000 

.5666 

^^305.3 

.7167 

-.4572 

, .8658 

, -.4672 

1.0218 

: -.4549 

1.1720 

-.4737 

1 .3040 

1.4062 

7 

646 

.117 

1 .5440. 

: .-.3495 

.6905 

-.4699 

.8357 

, -.4750 

.9867 

: -.4357 

1.1293 

-.4856 

1.2599 

: 1.3634 

, a 

.647 

.234 

.4911 

^ ^375.3 

. .6273 

, -.4686 

.7619 

-.4696 

.9003 

-.4354 

1.0362 

-.4865 

1.1560 

1.2538 

9 

.600 

0.000 

.5640 

-.2995 

' .7118 

! -.4312 

' .8616 

-.4530 

1.0181 

. -.4569 

1.1652 

-.4634 

1.2962 

1.4000 

10 

i .558 

.086 

.5526 

; -.3184 

i .6962 

j -.4659 

.8435 

: -.4507 

.9966 

j -.4250 

1.1429 

-.4541 

1.2736 

1.3763 

11 

• .560 

.203 

.5290 

-.3758 

i .6664 

! -.4651 

__8077_ 

.- 4_496 

.9529 

-.4281 

' 1.0946 

-.4582 

1.2204 

i 1.3206 

' 1? 

: .56? 

.320 

.4755 

-.3746 

1 .6013 

I -.4627 

.729_4 

. ..-4436 

.8661 

. -.4319 

.9966 

-.4549 

1.1105 

1.2053 

1.T 

.501 

0.000 

.5427 

-.3117 

.6866 

: -.4092 

_ .84Z1 

-_^161. 

.9943 

-.4583 

1.1377 

-.4260 

1.2659 

1.3708 

14 

,50? 

.141 

.5414 

-.3417 

.6842 

, -.4679 

^a3_o_o_ 

_ -.4364 . 

.9797 

-.4268 

1.1237 

-.4319 

1.2513 

1.3498 

IS 

.504 

.258 

.5170 

^.8±8.. 

.6521 

-.4618 

.7906 

-.4366 

.9359 

-.4333 

1.0745 

-.4325 

1.1964 

1.2930 

Ifi 

.506 

^375 

.4628 

-.3755 

.5852 

-.4592 

.7154 

. -.4301 

.8471 

-.4367 

.9760 

-.4285 

1.0878 

1.1783 

17 

.44? 

.0.000 

.5427 

-.3089 

.6890 

-.3993 

.8372 

-.4167 

.9917 

-.4552 

1.1364 

-.4048 

1.2624 

1.3631 

Ifi 

_443 

_ .200 

.5345 

-.3591 

.6756 

-.4637 

.8132 

-.4222 

.9636 

-.4290 

1.1067 

-.4071 

, 1.2299 

1.3249 

19 

.445 

.317 

.5093 

-.3804 

.6433 

-.4587 

.7750 

-.4241 

.9186 

-.4398 

1.0549 

-.4071 

1.1723 

1.2656 

?0 

.447 

.434 

.4531 

-:3743 

.5764 

-.4553 

.6988 

-.4179 

.8291 

-.4454 

.9547 

-.4041 

1.0636 

1.1513 

■ ?1 

.T8T 

0.000 

.5344 

-.3104 

, .6812 

-.3888 

.8295 

-.4186 

.9862 

-.4339 

1.1283 

-.3875 

1.2493 

1.3487 

?? 

.TBT 

.082 

.5318 

-.3122 

.6786 

-.4190 

.8273 

-.4088 

.9821 

-.4252 

1.1235 

, -.3871 

1.2450 

1.3437 

t ?.1 

.384 

.259 

.5196 

-.3720 

1 .6573 

-.4561 

.7955 

-.4134 

.9446 

-.4266 

1.0836 

-.3920 

1.2014 

1.2959 

?4 

.386 

.376 

.4948 

-.3788 

.6277 

-.4536 

.7584 

^ -.4157 

.9012 

-.4406 

1.0331 

-.3914 

1.1461 

1.2369 

' 

L.388 

.493 

.4379 

-.3721 

i .5594 

-.4514 

.6812 

-.4101 

.8110 

-.4450 

.9322 

-.3879 

1.0370 ' 

1.1224 


-^324 

Q.QQQ 

.5233 

-.3118 

.6706 

-.3847 

.8226 

-.4208 

.9756 

-.4101 

1.1143 

. -.3844 

1.2310 

1.3310 

• 71 

.324 1 .109 

.5210 

L -_ 3.15.1 

.6689 

-.4202 

.8197 

, -.4014 

.9721 

-.4062 

1.1092 

-.3835 

1.2257 

1.3241 

, ?fi 

,T?5 

.318 

.4965 

-.3840 

.6362 

-.4528 

.7799 

- -.4064 

.9255 

-.4227 

1.0526 

-.3837 

1.1667 

. 1.2585 

, ?9 


.435 

.4700 

-.3827 

^029 

-.45_09_ 

.7404 

-.4102 

.8787 

-.4363 

1.0026 

-.3826 

1.1106 

1.2011 

, .TO 

,T?9 

.552 

.4154 

_ ^3716 

.5361 

-.4463 

.6641 

; -.4065 

.7920 

-.4346 

.9050 

i -.3792 

1.0062 

1.0925 

1 ,T1 

.?T6 

0.000 

.5240 

. -.30.89 

_. -.6689 

-.3797 

.8182 

-.3949 

.9659 

-.3561 

1.0904 

: -.3780 

1.1978 

1.2952 

T? 

,?T6 

.151 

.5.17.9 . 

-_3171 

.6601 

-.4192 

.8088 

' -.3526 

.9556 

-.3623 

1.0769 

: -.3745 

1.1860 

1.2837 

■TT 

.?T6 

'264 

.5125 

-.339.6. . 

.6534 

-.4465 

.8017 

: -.3496 

.9456 

-.3759 

1 1.0664 

-.3748 

1.1717 

1.2679 

T4 

,?T7 

.407 

.4882 

-_3.882 

.6229 

-.4465 

.7652 

: -.3775 

.9010 

-.4049 

1 1.0173 

, -.3742 

1.1192 

1.2098 

Tf> 


.524 

.4593 

-.3813 

.5877 

; -.4468 

. ._Z233__ 

^._3.877 I 

.8540 

, -.4123 

, .9656 

-.3718 

1 1.0627 

1.1512 

Tfi 

.241 

.640 

.4037 

, _-_3723 . 

.5204 

-.4450 

.6453 

. -.3885 

.7677 

' -!4084 

.8679 

■ -.3697 

' .9601 

1.0457 

1 T7 

.147 

o.noo 

.52.32 

[ -3l 20 

.6669 

! -.3788 

.8166 

-.3342 

.9415 

: -.3454 

L 1.0454 

. -.3671 

1.1378 

1.2298 

: Tfi 

.147 

.192 


^ ^ 

^ 


' T9 

.147 

.336 

.5109 

-.3506 

.6512 

.-■4463- 

J.9.55__ 

^-.2764 

.9177 

-.3635 

1.0155 

-.3623 

1.1057 . 

1.1981 

1 40 

.149 

.495 


^ ^ ^ ^ ^ ; 


, 41 

.150 

.612 


; 1 

^ ^ 



: 4? 

.15? 

.729 

.3954 

-.3803 

1 .51.19 

-.4442- 

..6334 

-.3136 

.7348 

-.3720 

.8201 

-.3537 

.8964 : 

.9832 

, 4T 

.086 

_0.000_ 

.. .5246 

-.3093 

.6703 

-!3710 

.7917 

-.3430 

.8814 

-.3555 

.9547 

-.3579 

1.0255 , 

1.1109 i 

1 44 

.088 

.220 

1 .5222 

-.3175 

.6664 

-.4136 

.7855 

-.3182 

.8743 

-.3582 

.9493 

-.3541 

1.0173 

1.1052 

45 

.088 

.385 

.5127 

-.3538 

.6538 

-.4150 

.7696 

-.3055 

.8566 

-.3612 

.9288 

-.3501 

.9980 ' 

1.0859 ' 

45 

.090 

.554 

1 .4822 

-.3971 

.6161 

-.4049 

._726.6 

-.2919 

.8102 

-.3674 

.8804 

-.3458 

.9486 i 

1.0382 

47 

.09? 

.671 

.4556 

-.3896 

.5824 

-.4028 

.6890 

-.2849 

.7700 

-.3600 

.8379 

-.3428 

.9051 : 

.9968 ■ 

4fi ^ 

.093 

.787 

.3984 

-.3830 

.5155 

-.4047 

.6134 

-.2641 

.6904 

-.3523 

.7547 

-.3398 

.8194 

.9102 

49 1 

,059 

.703 

.4440 

-.3890 

.5489 

-!3758. 

.6095 

-.2776 

.6570 

-.3454 

.7009 

-.3351 

.7681 

.8980 


,044 

0.000 

-.0219 ■ 

-.4275 

. .0278 

-.4005 

.0558 

-.3733 

.0854 

-.3602 

.1320 

-.3501 

.3045 

.5044 

; 51 1 

,044 

.236 

-.0346 , 

-.4129 

.0129 

-.3806 

.0397 

-.3757 

.0695 

-.3578 

T509 

-.3445 

.2972 

.4932 


.044 

.412 

-.0260 ! 

_ -.4030. 

.0238 

-.3672 

.0541 

-.3753 

.0955 

-.3547 

.1841 

-.3406 

.2887 

.5735 

1 5T 

.044 

__8.3.7_ 

.3601 

-.3788 

.4238 

-.3567 

.4606 

-.2720 

.5032 

-.3260 

.5543 

-.3294 

.6756 : 

.8069 ! 


,0?9 

cmoQ. 

-.0357 

-.4052 

.0176 

-.3822 

.0600 

-.3497 

.1185 

-.3409 

.2269 

-.3460 

.4576 

.8494 


5.5 

.0?9 

.236 

-.0339 

-.4033 

. .0202 

-.3735 

.0664 

-.3422 

.1398 

-.3382 

.2370 

-.3405 

.5246 

.8498 


56 

.0?9 

.412 

.0046 

-.4016 

.0668 

-.3606 

.1186 

-.3321 

.1874 

-.3359 

.2517 

-.3359 

.6995 


.8300 


57 

^029.. 

_.599_ 

.0351 

-.4014 

.1047 

-.3538 

.1627 

-.3167 

.2423 

-.3327 

.3697 

-.3316 

.6660 


.8034 


5fi 

.015 

0.000 

_ r.0337 

-.4029 

.0262 

-.3611 

.0844 

-.3264 

.1694 

-.3296 

.2815 

-.3406 

.7384 


.7770 


■ 5.9.. 

.015 

■ 236, 

-.0239 . 

-.4021 

.0411 

-.3607 

.1058 

-.3101 

.1922 

-.3285 

.2614 

-.3351 

.7323 


.7728 


60 

.015 

.412 

.0151 

-.4015 

.0851 

-.3556 

.1531 

-.2894 

.2452 

-.3271 

.4232 

-.3305 

.7162 


.7647 


61 

.015 

-^.733. 

.-.0826 ■ 

r...40Q2 

-.0110 

-.3339 

.0260 

-.2594 

.1301 

-.3178 

.2771 

-.3233 

.6712 


.7469 


6? 

.3?9 

-.552 

.4110 

-.3948 

.5303 

-.3828 

.6599 

-.4557 

.7855 

-.4153 

.8990 

-.3780 

.9998 


1.0874 


■63. . 

...04iL 

.■-■■83.7. 

■3.522 

-.3964 

.4148 

-.3757 

.4563 

-.3342 

.4985 

-.3126 

.5518 

-.3403 

.6725 


.8009 




TABLE 1. -Continued 
( b ) M = 2.16 


a = 





I 

1 

__ 1 

1 1.3 1 

16.3 1 

21 . 

3 

26.3 1 

Tube 

x7i 

y / b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeword 

Windward 

Leeward 

Windward 

Leeward 

1 

.881 

0.000 

.0125 

.0459 

.0316 

.0148 

.0734 

-.0065 

.1357 

-.0385 

.2256 

-.0791 

.3351 

-.1380 

.4642 

-.1846 

2 

.822 

0.000 

.0025 

.0439 

.0245 

.0127 

.0655 

-.0099 

.1297 

-.0439 

.2185 

-.0847 

.3305 

-.1429 

.4573 

-.1941 

3 

.762 

0.000 

.0023 

.0417 

.0232 

.0127 

.0650 

-.0084 

.1299 

-.0419 

.2185 

-.0820 

.3292 

-.1343 

.4586 

-.1919 

4 

.764 

.117 

-.0009 

.0417 

.0240 

.0127 

.0642 

-.0640 

.1233 

-.1360 

.2064 

-.1846 

.3093 

-.2172 

.4302 

-.2413 

5 

.703 

0.000 

.0028 

.0410 

.0229 

.0109 

.0640 

-.0113 

.1299 

-.0469 

.2170 

-.0864 

.3302 

-.1410 

.4609 

-.1922 

6 

.644 

0.000 

-.0001 

.041 1 

.0219 

.6117 

.0642 

-.0092 

.1289 

-.0428 

.2180 

-.0814 

.3310 

-.1408 

.4595 

-.1969 

7 

.646 

.117 

.0027 

.041 1 

.0223 

.0110 

.0638 

-.0136 

.1258 

-.1103 

.2103 

-.1720 

.3210 

-.2055 

.4448 

-.2380 

8 

.647 

.234 

-.0424 

.0420 

.0246 

.0135 

.0625 

-.0759 

.1182 

-.1349 

.1939 

-.1856 

.2970 

-.2150 

.4112 

-.2406 

9 

Tebo 

0.000 

-.0021 

.0416 

.0222 

.0135 

.0612 

-.0115 

.1275 

-.0407 

.2178 

-.0806 

.3294 

-.1367 

.4575 

-.1868 

10 

.558 

.086 

-.0005 

.0395 

.0219 

.0102 

.0604 

-.0130 

.1254 

-.0661 

.2139 

-.1248 

.3222 

-.1739 

.4476 

-.2145 

11 

.560 

.203 

.0025 

.0403 

.0238 

.0119 

.0610 

-.0418 

.1224 

-.1406 

.2080 

-.1899 

. 31 18 

-.2185 

.4322 

-.2449 

12 

.562 

.320 

-.0466 

.0411 

.0256 

.0113 

.0604 

-.0772 

.1137 

-.1369 

.1901 

-.1883 

.2850 

-.2168 

.3961 

-.2423 

13 

.501 

0.000 

-.0132 

.0299 

.0123 

.0020 

.0492 

-.0243 

.1117 

-.0579 

.1996 

-.0964 

.3093 

-.1530 

.4352 

-.1995 

14 

.502 

.141 

-.0047 

.0351 

.0180 

.0072 

.0549 

-.0181 

.1172 

-.0977 

.2028 

-.1621 

.3127 

-.1981 

.4342 

-.2259 

15 

.504 

.258 

-.0034 

.0380 

.0215 

.0103 

.0578 

-.0697 

.1161 

-.1391 

.1979 

-.1877 

.3029 

-.2183 

.4191 

-.2442 

16 

.506 

.375 

-.0463 

.0405 

.0248 

.0108 

.0582 

-.0793 

.1089 

-.1392 

.1812 

-.1898 

.2776 

-.2179 

.3844 

-.2411 

17 

.442 

0.000 

-.0120 

.0281 

.0077 

.0016 

.0487 

-.0226 

.1107 

-.0574 

.1958 

-.0937 

.3082 

-.1514 

. 4347 ' 

-.1965 

18 

.443 

.200 

-.0062 

.0332 

.0154 

.0049 

.0533 

-.0238 

.1151 

-.1256 

.1966 

-.1880 

.3062 

-.2146 

.4281 

'■-.2338 

19 

.445 

.317 

-.0207 

.0361 

.0190 

.0080 

.0552 

-.0864 

.1 141 

-.1387 

.191 1 

-.1895 

.2940 

-.2193 

.4120 

-.2435 

20 

.447 

.434 

-.0487 

.0381 

.0229 

.0096 

.0548 

-.0832 

.1056 

-.1425 

.1736 

-.1928 

.2677 

-.2197 

.3768 

-.2410 

21 

.383 

0.000 

-.0127 

,0271 

.0062 

.0034 

.0486 

-.0222 

.1099 

-.0585 

.1922 

-.0958 

.3000 

-.1522 

.4298 

-.1951 

22 

.383 

.082 

-.0137 

.0262 

.0063 

,0022 

,0479 

-.0230 

.1086 

-.0628 

.1910 

-.1073 

.2995 

-.1616 

.4290 

-.1974 

23 

.384 

.259 

-.0078 

.0309 

.0097 

.0020 

.0534 

-.0383 

.1105 

-.1457 

.1901 

-.1979 

.2956 

-.2237 

.4189 

-.2419 

24 

.386 

.376 

-.0390 

.0346 

.0165 

.0067 

.0560 

-.0865 

.1093 

-.1413 

.1848 

-.1914 

.2857 

-.2194 

.4041 

-.2436 

25 

.388 

.493 

-.0514 

.0364 

.0204 

.0070 

.0546 

-.0865 

.1000 

-.1455 

.1667 

-.1943 

.2595 

-.2199 

.3682 

-.2410 

26 

.324 

0.000 

-.0142 

.0264 

.0092 

.0029 

.0476 

-.0221 

.1082 

-.0587 

.191 1 

-.0956 

.2956 ■ 

-.1539 

.4218 

-.1951 

27 

.324 

.109 

-.0152 

.0261 

.0092 

.0020 

.0473 

-.0221 

.1082 

-.0656 

.1908 

-.1105 

.2947 

-.1653 

.4202 

-.1992 

28 

.325 

.318 

-.0107 

.0311 

.0107 

.0033 

.0510 

-.0568 

.1075 

-.1516 

.1873 

-.1958 

.2877 

-.2245 

.4085 

-.2453 

29 

.327 

.435 

-.0570 

.0336 

.0137 

.0050 

.0527 

-.0879 

.1046 

-.1457 

.1802 

-.1934 

.2763 

-.2206 

.3921 

-.2427 

30 

.329 

.552 

-.0557 

.0359 

.0183 

.0060 

.0528 

-.0884 

.0956 

-.1479 

.1616 

-.1950 

.2502 

-.2202 

.3569 

-.2394 ; 

31 

.236 

0.000 

-.0129 

.0291 

.0116 

.0019 

.0458 

-.0218 

.1061 

-.0601 

.1868 

-.0967 

1 .2956 

-.1540 

.4160 

-.1968 i 

32 

.236 

.151 

-.0143 

.0295 

.0126 

.0030 

.0460 

-.0232 

.1046 

-.0745 

.1858 

-.1204 

.2925 

-.1726 

.4130 

! -.2038 : 

33 

.236 

.264 

-.0157 

.0262 

.0088 

-.001 1 

.0446 

-.0234 

.1041 

-.1080 

.1858 

-.1619 

.2901 

-.1981 

.4092 

i -.2174 , 

34 

.237 

.407 

-.0170 

.0318 

.0126 

.0013 

.0488 

-.0882 

.1058 

-.1508 

.1829 

-.1974 

.2824 

-.2236 

.3952 

1 -.2452 ' 

35 

.239 

.524 

-.0644 

.0346 

.0158 

.0037 

.0495 

-.0914 

.1023 

-.1490 

.1753 

-.1975 

.2699 

-.2221 

.3767 

: -.2420 ' 

36 

.241 

.640 

-.0578 

.0365 

.0180 

.0033 

.0484 

-.0888 

.0923 

-.1478 

.1556 

-.1980 

! .2420 

-.2221 

.3398 

-.2399 , 

37 

.147 

0.000 

-.0134 

.0296 

.0081 

-.0006 

.0417 

-.0251 

.1016 

-.0641 

.1824 

-.0989 

i .2858 

1 -.1566 

.4087 

' -.1989 ' 

38 

.147 

.192 






1 , 



i ^ ^ — 

39 

.147 

.336 

-.0151 

.0300 

.0068 

-.0044 

1 .0415 

1 -.0298 

1 .1011 

1 -.1263 

.1805 

-.1774 

1 .2827 

' -.2062 

' .4041 

1 -.2238 

40 

.149 

.495 





T 



41 

.150 

.612 





1 


1 ^ ^ 

1 42 

.152 

.729 

-.0579 

.0360 

.0182 

.0022 

.0455 

' -.0867 

.0879 

: -.1470 

, .1499 

[ -.1962 

.2326 

‘ -.2225 

.3340 

-.2375 

l4L 

.088 

0.000 

-.0140 

.0294 

.0073 

-.0021 

.0414 

-.0263 

.0992 

-.0646 

, .1830 

1 -.1011 

.2859 

-.1577 

1 ,4052 

' -.2005 

: 44 

.088 

.220 

-.0142 

.0301 

; .0071 

-.0025 

.0420 

, -.0260 

.0995 

: -.0800 

. .1835 

! -.1289 

.2843 

’ -.1774 

‘ .4032 

-.2061 

1 45 

.088 

i .385 

-.0142 

.0291 

! .0056 

-.0052 

.0421 

-.0351 

.0992 

: -.1330 

.1815 

1 -.1842 

.2809 

: -.2107 

.3973 

-.2268 

Ue 

.090 

1 .554 

-.0505 

1 .0336 

i .0095 

-.0022 

.0455 

-.1036 

.0984 

-.1522 

.1763 

, -.1965 

.2706 

-.2249 

.3807 

-.2462 

t 47 

! .092 

.671 

-.0671 

.0364 

.0138 

.0014 

.0487 

-.0907 

.0959 

: -.1553 

.1684 

. -.1980 

' .2585 

1 -.2246 

.3640 

: -.2414 

, 48 

i .093 

^ ? 78 T 

-.0583 

I .0411 

! .0203 

' .0057 

.0516 

-.0844 

.0877 

-.1462 

.1491 

, -.1981 

,2318 

, -.2268 

.3292 

■ -.2414 

49 

.059 

' .703 

-.0685 

.0385 

, .0152 

1 .0026 

.0502 

-.0907 

.0954 

-.1610 

.1648 

i -.2030 

.2560 

-.2285 

.3606 

-.2446 

50 

■ .044 

' 0.000 

-.1656 

' -.1483 

-.1563 

■ -.1601 

1 -.1494 

-.1762 

-.1290 

-.2106 

, -.0865 

f -.2292 

' -.0324 

-.2407 

.0312 

-.2522 

51 

.044 

.236 

-.1742 

-.1569 

-.161 1 

1 -.1646 

' -.1576 

-.1868 

! -.1357 

! -.2206 

, -.0948 

: -.2347 

, -.0418 

-.2306 

.0201 

-.2509 

52 

.044 

.412 

-.1855 

-.1572 

-.1608 

I -.1624 

^ -.1546 

-.2003 

■ -.1326 

-.1964 

; -.0916 

-.2155 

-.0377 

-.2251 

.0238 

-.2442 

53 

.044 

.837 

-.0669 

.0430 

' .0240 

.0060 

.0548 

-.0910 

: .0903 

-.1509 

, .1448 

. -.2023 

.2258 

-.2292 

.3221 

-.2419 

54 

.029 

0.000 

j -.1824 

-.1678 

-.1730 

-.1764 

■ -.1657 

-.1946 

1 -.1417 

' -.2105 

-.1005 

1 -.2255 

-.0475 

-.2259 

.0154 

-.2431 

55 

.029 

.236 

1 -.1873 

-.1702 

-.1736 

-.1759 

-.1681 

-.1990 

1 -.141 1 

-.2017 

-.1007 

i -.2187 

-.0474 

-.2257 

, .0149 

-.2443 

. 56 

.029 

.412 

! -.1917 

-.1629 

-.1674 

-.1678 

-.1566 

■ -.2095 

-.1324 

-.1952 

-.0904 

, -.2159 

-.0337 

-.2245 

.0318 

-.2437 

57 

.029 

.599 

: -.2019 

-.1793 

-.1892 

-.1903 

-.1732 

i -.2014 

1 -.1445 

• -.2027 

-.1028 

-.2206 

-.0472 

-.2247 

: .0185 

-.2434 

58 

.015 

0.000 

-.1790 

-.1733 

-.1763 

-.1727 

-.1687 

1 -.1871 

: -.1444 

-.1905 

-.1047 

-.2088 

-.0513 

-.2242 

.0119 

-.2425 

59 

.015 

.236 

-.1866 

-.1748 

' -.1790 

-.1786 

-.1695 

-.1950 

■ -.1431 

-.1949 

, -.1032 

-.2151 

-.0493 

-.2246 

' .0137 

-.2431 

60 

.015 

.412 

-.1880 

-.1640 

-.1709 

-.1722 

' -.1580 

1 -.1924 

-.1327 

-.1953 

-.0913 

-.2160 

• -.0346 

-.2245 

.0331 

-.2441 

61 

.015 

.733 

-.1924 

-.1939 

-.2020 

-.2034 

, -.1872 

: -.1974 

■ -.1654 

-.2093 

-.1321 

-.2217 

-.0822 

-.2227 

-.0217 

-.2423 

62 

.329 

-.552 

-.0394 

.0379 

.0301 

.0096 

.061 1 

-.0792 

1 .1020 

■ -.1353 

.1699 

-.1779 

.2539 

-.2020 

.3573 

-.2199 

63 

■ .044 

-.837 

-.0535 

.0412 

.0330 

.0064 

, .0604 

. -.0861 

; .0946 

: -.1439 

.1492 

' -.1939 

.2288 

-.2167 

.3242 

-.2326 



TABLE I. -Continued 
(b) Concluded 












TABLE I. -Continued 
( c ) M = 2.86 


a = 





-5 

0 

0.0 

5.2 

10.0 

15.0 

20.0 

25.0 

Tube 


y / b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.881 

0.000 

-.0089 

.0359 

.0106 

.0084 

.0493 

-.0098 

.0993 

-.0373 

.1818 

-.0639 

.2882 

-.0941 

.4152 

-.1139 


.822 

0.000 

-.0114 

.0369 

.0084 

.0092 

.0479 

-.0117 

.0998 

-.0389 

.1809 

-.0668 

.2880 

-.0988 

.4151 

-.1173 


.762 

0.000 

-.01 1 1 

.0381 

.0089 

.0089 

.0477 

-.0130 

.1004 

-.0388 

.1799 

-.0677 

.2865 

-.0991 

.4145 

-.1199 

4 

.764 

.117 

-.0526 

.0370 

.0100 

.0098 

.0492 

-.0384 

.0992 

-.0891 

.1743 

-.1114 

.2755 

-.1265 

.3968 

-.1367 


.703 

0.000 

-.0116 

.0405 

.0089 

.0089 

.0466 

-.0136 

.1007 

-.0392 

.1789 

-.0679 

.2852 

-.1014 

.4126 

-.1230 

6 

.644 

0.000 

-.0101 

.0430 

.0096 

.0086 

.0465 

-.0122 

.1009 

-.0379 

.1799 

-.0660 

.2848 

-.0995 

.4127 

-.1207 

7 

.646 

.117 

-.0101 

.0424 

.0099 

.0089 

.0472 

-.0121 

.1008 

-.0746 

.1774 

-.1035 

.2799 

-.1216 

.4046 

-.1357 

8 “ 

.647 

.234 

-.0535 

.041 1 

.0107 

.0100 

.0490 

-.0515 

.0985 

-.0904 

.1692 

-.1122 

.2641 

-.1266 

.3801 

-.1382 

9 

.600 

0.000 

-.0066 

.0453 

.0113 

.0116 

.0487 

-.0089 

.0960 

-.0347 

.1766 

-.0593 

.2807 

-.0919 

.4091 

- 1 132 


.558 

.086 

-.0082 

.0434 

.0094 

.0065 

.0453 

-.0142 

.1002 

-.0506 

.1784 

-.0821 

.2820 

-.1092 

.4057 

-.1306 

1 1 -bbU i . 2UJ 

-.0305 

.0441 

.0112 

,0094 

.0473 

-.0221 

.1006 

-.0938 

.1755 

-.1160 

.2750 

-.1293 

.3946 

- 1409 

12 

.552 

.320 

-.0552 

.0436 

.0113 

.0097 

.0477 

-.0542 

.0966 

-.0934 

.1656 

-.1148 

.2579 

-.1290 

.3691 

-.1407 

lb .bUl 0.000 

-.01 69 

.0359 

.0031 

.0005 

.0350 

-.0221 

.0878 

-.0482 

.1652 

-.0740 

.2665 

-.1052 

.3894 

- 19.58 

1 4 

.502 

.141 

-.0099 

.0409 

.0079 

.0058 

.0422 

-.0174 

.0955 

-.0677 

.1732 

-.0998 

.2724 

-.1204 

.3937 - 1 . 38fi 

lb , b04 . 2b8 

-.0490 

.0434 

,0109 

.0078 

.0458 

-.0385 

.0975 

-.0944 

.1726 

-.1156 

.2691 

-.1300 

.3864 

-.141 5 

1 6 .506 ■ .375 

-.0550 

.0431 

.0113 

.0097 

.0474 

-.0548 

.0944 

-.0936 

.1640 

-.1156 

.2532 

-.1294 

.3623 

- 1405 

1 / 

.442 

U.OOO 

-.0151 

.0351 

.0033 

.0011 

.0331 

-.0216 

.0861 

-.0480 

.1645 

-.0740 

.2648 

-.1061 

.3872 

-.1250 

18 

.443 

.200 

-.0124 

.0402 

.0068 

: o 644 

.0406 

-.0194 

.0918 

-.0839 

.1697 

-.1120 

.2678 

-.1267 

.3876 

-.1409 

19 

.445 

.31 7 

-.0599 

.0417 

.0101 

.0070 

.0442 

-.0528 

.0932 

-.0953 

.1684 

-.1167 

.2632 

-.1299 

.3783 

-.1415 

20 . 44 / , . 4J4 

-.0558 

.0429 

.0117 

.0097 

-■ -0467 

-.0563 

.0911 

-.0953 

.1602 

-.1164 

.2464 

-.1292 

. 35i28 

- 1406 

'21 , .btib 

U.UUO 

-.0142 

.0351 

.0044 

.0010 

.0352 

-.0207 

.0846 

-.0489 

.1641 

-.0759 

.2644 

-.1078 

.3853 

-.1256 

22 1 .383 

.082 

-.01 55 

.0343 

.0027 

.0007 

.0339 

-.0217 

.0845 

-.0509 

.1640 

-.0785 

.2638 

-.1075 

.3845 

- 1321 

2b 

. b04 

.259 

-.0223 

.0381 

.0057 

.0022 

.0398 

-.0223 

.0893 

-.0957 

.1667 

-.1188 

.2648 

-.1300 

.3819 

-.1422 

24 

.386 

.376 

-.0623 

.0409 

.0092 

.0069 

.0435 

-.0603 

.0906 

-.0956 

.1660 

-.1171 

.2600 

-.1296 

.3724 

- 1419 

25 

. 388 

.493 

-.0577 

.0418 

: oii5 

.0087 

.0460 

-.0576 

.0881 

-.0968 

.1558 

-.1174 

.2429 

-.1299 

,3470 , - 1418 

26 

.324 

0.000 

— .0145 

.0360 

.0052 

.0012 

.0366 

-.0198 

.0842 

-.0485 

.1632 

-.0749 

.2635 

-.1066 

.3834 - 1233 

27 

.324 

.109 

-.0147 

:^346 

.0035 

.0008 

.0345 

-.0210 

.0840 

-.0514 

.1636 

-.0802 

.2637 

-.1089 

.3832 1 - 1321 

28 

.325 

.318 

-.0371 

.0377 

.0057 

.0029 

.0403 

-.0273 

.0886 

-.0984 

.1659 

-.1193 

.2633 

-.1319 

37Rfi 1 - 1491 

29 

.327 

.435 

-.0628 

.0398 

.0090 

.0062 

.0434 

-.0603 

.0893 

-.0969 

.1629 

-.1176 

.2565 

-.1315 

.3669 

- 1425 

30 

.329 

.552 

-.0574 

.0408 

.0113 

.0092 

.0455 

-.0555 

.0864 

-.0965 

.1532 

-.1171 

.2396 

-.1306 

.3415 

- 1409 

31 

.236 

0.000 

-.0140 

,0350 

.0051 

.0007 

.0378 

-.0197 

^ .0844 

-.0486 

.1603 

-.0759 

.2628 

-.1083 

.3830 

1256 

32 

.236 

.151 

-.0143 

.0353 

.0076 

.0010 

.0445 

-.0198 

.1034 

-.0540 

.1621 

-.0823 

.2467 

-.1090 

.3694 

- 1299 

33 

.236 

.264 

-.0151 

.0334 

.0030 

r -.0002 

.0404 

-.0197 

.1017 

-.0717 

.1656 

-.1001 

.2473 

-.1 182 

.3649 

- 1348 

34 

.237 

.407 

-.0605 

.0373 

.0049 

.0026 

.0412 

-.0471 

.0888 

' -.0997 

, .1627 

-.1198 

.2612 

-.1330 

.3760 

- 1430 

35 

.239 

.524 

-.0638 

.0389 

.0087 

,0063 

.0447 

-.0610 

.0894 

, -.0988 

1 .1597 

-.1192 

' .2535 

-.1321 

.3632 

- 1428 

36 

,241 

.640 

-.0582 

.0394 

.0107 

.0086 

1 .0459 

-.0564 

' .0856 

' -.0968 

.1489 

-.1176 

.2356 

-.131 1 

3363 

- 1418 

37 

.147 

0.000 

-.01 53 

.0332 

.001 1 

0.0000 

T .0430 

1 -.0195 

.0956 

1 -.0487 

: .1619 

1 -.0744 

‘ .2431 

- 1042 

.3881 

-1198 

38 

. 14 / i . iy2 






: ^ ^ 

^ ^ . r -: . '. y - y — 

39 

.147 1 .336 

-.0180 

.0333 

-.0038 

-.0015 

‘ .0435 

-.0206 

.1027 

L -.0828 

.1546 

-.1086 

.2416 

-.1231 

. 36.32 

- 1381 

40 

. 1 49 1 .495 





^ i : 

41 

.150 .612 




^ ^ 

^ ^ 

42 . lb2 . ,/ 2y 

-.0551 

.0395 

.0110 

.0086 

.0482 

-.0523 

.0846 

-.0915 

.1452 

-.1118 

.2306 

-.1242 

3312 

- 1317 

43 ! .088 0.000 

-.0165 

.0330 

, .0035 

-.0004 

.0446 

-.0199 

.0980 

-.0496 

.1551 

-.0772 

.2400 

-.1090 

3634 

- 1255 

44 , .088 I .220 

-.0162 

.0335 

t .0030 

-.0006 

.0462 

-.0203 

.0955 

-.0572 

.1520 

-.0860 

.2431 

-.1114 

.3635 

- 1318 

45 .088 ■ .385 

-.0192 

.0351 

-.0016 

.0003 

•0475 

-.0176 

.0882 

-.0803 

.1500 

-.1048 

.2432 

-.1 182 

.3621 

- 1309 

I 46 .090 ' .554 

-.0690 

• .0374 

,0047 

.0015 

.0455 

-.0666 

.0886 

-.1012 

.1582 

-.1208 

.2532 

-.1328 

.3700 

- 1427 

4 / 

.002 

. 5/1 

-.0567 

.0402 

.0090 

.0059 

.0491 

-.0539 

.0877 

-.0963 

.1550 

-.1164 

.2461 

-.1287 

.3586 

- 1382 

48 

.093 

.787 

‘ -.0581 

.0401 

.0113 

.0086 

.0499 

-.0558 

.0850 

-.0952 

.1450 

-.1176 

.2285 

-.1312 

.3320 

- 1416 

49 

.059 

.703 

-.0662 

.0390 

.0081 

.0040 

.0486 

-.0627 

.0882 

-.1044 

.1538 

-.1231 

.2443 

-.1336 

3559 

- 1441 

50 

.044 

0.000 

-.1040 

-.0818 

-.0988 

-.0926 

-.0731 

-.1019 

-.0718 

-.1246 

-.0577 

-.1330 

-.01 18 

-.1387 

,0509 

- 1429 

51 

.044 

.236 

-.1098 

-.0845 

-.0988 

-.0940 

-.0808 

-.1049 

-.0716 

-.1250 

-.0589 

-.1287 

- 0 ( 

167 

-.1337 

.0525 

- 1414 

52 

.044 

.412 

-.1191 

-.0861 

-.0988 

-.0949 

-.0776 

-.1120 

-.0787 

-.1143 

-.0574 

-.1210 

- 0 ( 

: i34 

-.1292 

054.3 

- 1387 

53 

.044 

.837 

-.0617 

.0404 

.0128 

.0083 

.0550 

-.0579 

,1044 

-.0958 

.1459 

-.1174 

? 

25 -.1297 .3189 -.1385 

54 

.029 

0.000 

-.1128 

-.0900 

-.1026 

-.0982 

-.0883 

-.1069 

-.0901 

-.1158 

-.0710 

-.121 1 

- n 

75 -.1271 0451 - 131Q 

55 

.029 

.236 

— .1 173 

-.0960 

-.1066 

-.1031 

-.0967 

-.1144 

-.0929 

-.1 174 

-.0706 

-.1248 

- 0 

90 

-.1322 

0422 

- 1418 

56 

.029 

.412 

-.1 182 

-.0940 

-.1066 

-.1020 

-.0942 

-.1194 

• -.0731 

-.1142 

-.0629 

-.1221 

-.0 

12 -.1302 0541 - 140A 

57 

.029 

.599 

-.1145 

-.1034 

: -.1 1 17 

-.1140 

-.0961 

-.1155 

-.0889 

-.1163 

-.0776 

-.1224 

-.0209 

-.1307 

.0491 

- 1417 

58 

.015 

0.000 

-.1142 

-.0997 

-.1 146 

-.1056 

-.1017 

-.1130 

-.0799 

-.1150 

-.0749 

-.1232 

-.0213 

-.1314 

.0429 

- 1378 

59 

.015 

.236 

-.1133 

-.1023 

-.1163 

-.1086 

-.0934 

-.1 144 

-.0765 

-.1169 

-.0764 

-.1248 

-.0233 

-.1328 

.0437 

- 1431 

60 

.015 

.412 

-. 1 093 

-.0992 

-.1059 

-.1061 

-.0936 

-.1093 

-.0696 

-.1153 

-.0660 

-.1243 

-.0127 

-.1324 

.0581 

- 1433 

61 

.015 

.733 

-.1098 

-.1092 

-.1077 

-.1103 

-.1026 

-.1087 

-.0871 

-.1152 

-.0879 

-.1217 

-.0434 

-.1299 

0188 

- 1409 

62 

.329 

-.552 

-. 051 6 

.0421 

.0116 

.0092 

.0406 

-.0545 

.0787 

-.0955 

.1437 

-.1 159 

.2267 

-.1288 

,3282 

- 1315 

63 

.044 

— .837 

• -.0531 

.0423 

.01 1 1 

.0086 

.0476 

-.0571 

.0900 

-.0939 

.1369 

-.1135 

.2006 

. -.1260 

.3001 

-.1294 


table I. -Continued 
(c) Concluded 


a = 





30 0 

35.0 

40.0 

45 0 

50.0 

55.0 

59.9 

Tube 

x/l 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

' Leeward 

Windward 

Leeword 

' ’ 

.881 

0.000 

.5576 

-.1228 

.7122 i 

.6728 

-.1265 

~0382 T 

1.1961 

-.1292 

1.3297 

1.3934 

-.1318 

7 

.822 

0.000 

.5566 

-.1338 

.7112 , 

.8763 

-.1403 

1.0381 

1.1967 

-.1399 

1.3445 

1.4450 

-.1388 

■T 

.762 

0.000 

.5537 

-.1336 

.7053 . 

.8731 

- 1404 

1.0385 ' 

1.1935 

-.1446 

1.3444 

1.4683 

-.1393“^ 

. 4 

.764 

.117 

.5282 

-.1425 

.6727 ; 

.8316 

-.1464 

.9872 ' 

1.1330 

-.1485 

1.2736 

1.3940 

-.1404 

5 

.703 1 0.000 

.5521 

-.1350 

.7027 

.8687 

-.1420 

1.0346 

1.1943 

-.1460 

1.3430 

1.4775 

-.1386 

6 

.644 

0.000 

.5545 

-.1367 

.7038 1 

.8675 

-.1427 

1.0315 ' 

1.1915 

-.1450 

1.3403 ; 

1.4770 

-.1377 

7 

.646 

.117 

.5421 

-.1373 

.6867 I 

.8469 

-.1444 

1.0054 

1.1622 

-.1465 

1.3062 

1.4390 

-.1375 

8 

.647 

.234 

.5084 

-.1395 

.6426 

7916 

-.1457 

.9393 

1.0853 

-.1474 

1.2183 

1.3425 

-.1378 

9 

.600 

0.000 

.5503 

-.1308 

.7020 

.8642 

-.1379 

1.0254 

1.1856 

-.1395 

1.3342 

1.4707 

-.1343 

10 

.558 

.086 

.5448 

-.1352 

.6954 

.8525 

-.1432 

1.0106 

1.1672 

-.1436 

1.31 17 

1.4469 


. 1 1 

.560 

.203 

.5295 

-.1371 

.6759 

.8280 

-.1462 

.9813 

1.1321 

-.1456 

1.2692 

1.4000 


12 

.562 

.320 

.4940 

-.1387 

.6282 ■ 

.7697 

-.1460 

.9117 

1 .0529 

-.1451 

1.1800 , 

1.3015 



.501 

0.000 

.5284 

-.1431 

.6773 

.841 1 

-.1452 

1.0033 

1.1633 

-.1426 

1.3157 

1.4509 


14 

.502 

.141 

.5303 

-.1323 

.6767 

.8370 

-.1445 

.9947 

1.1499 

-.1440 

1.2964 

1.4303 

-.1358 

1S 

.504 

.258 

.5174 

-.1365 

.6575 

.81 1 1 

-.1458 

.9627 ' 

1.1119 

-.1435 

1.2511 

1.3796 

-.1354 

16 

.506 

.375 

.4846 

-.1384 

.6135 

.7552 

-.1451 

.8951 

1.0324 

-.1438 

1.1615 

1.2791 

-.1357 

17 

.442 

0.000 

.5249 

-.1410 

.6735 

.8354 

-.1452 

1.0011 . 

1.1629 

-.1414 

1.3147 

1.4478 

-.1349 

18 

.443 

.200 

.5217 

-.1331 

.6673 

.8245 

-.1448 

.9846 ; 

1.1402 

-.1420 

1.2844 

1.41.34 

-.1348 

19 

.445 

.317 

.5073 

-.1382 

.6462 

7970 

- . 1 457 

.9501 

1 .0996 

-.1422 

1.2366 

1.3611 

-.1345 

?n 

.447 

.434 

.4725 

-.1376 

.6010 , 

.7417 

-.1453 

.8829 

1.0198 

-.1415 

1.1453 

1.2620 

-.1339 

21 

.383 

0.000 

.5223 

-.1409 

.6692 

.8318 

-.1457 

.9951 

1.1567 

-.1404 

1.3100 

1.4417 

-.1346 

22 

.383 

.082 

.5212 

-.1390 

.6688 

.8315 

-.1461 

.9946 

1.1550 

-.1415 

1.3069 

1.4397 

-.1348 

23 

.384 

.259 

.5141 

-.1362 

.6557 ' 

.8130 

-.1451 

.9706 

1.1234 

-.1398 

1.2676 

1.3949 

-.1333 

24 

.386 

.376 

.5001 

-.1388 

.6359 , 

.7874 

-.1454 

.9380 

1.0838 

-.1401 

1.2217 

1.3428 

-.1333 

’ 25 

.388 

.493 

.4645 

-.1393 

.5887 

.7297 

-.1462 

.8691 

1.0035 

-.1396 

1.1310 

1.2436 

-.1329 

26 

.324 

0.000 

.5189 

-.1360 

.6671 

.8275 

-.1418 

.9885 

1,1490 

-.1366 

1.2996 

1.4338 

-.1322 

27 

.324 

.109 

.5184 

-.1368 

.6663 

.8272 

-.1446 

.9873 

1.1468 

-.1390 

1.2969 

1.4298 

-.1344 

28 

.325 

.318 

.5090 

-.1402 

.6496 

.8045 

-.1458 

.9574 

1.1079 

-.1408 

1.2503 

1.3776 

-.1346 

29 

.327 

.435 

.4914 

-.1427 

.6267 

.7749 

-.1474 

.9216 

1.0654 

-.1412 

1.2003 

1.3228 

-.1349 

30 

.329 

.552 

.4558 

-.1421 

.5808 

.7183 

-.1467 

.8528 

.9857 

-.1405 

1 . 1 1 09 

1.2242“ 

-.1346 

31 

.236 

0.000 

.5144 

-.1379 

.6602 

.8189 

-.1449 

.9795 

1.1426 

-.1367 

1.2896 

1.4239 

-.1337 

32 

.236 

.151 

.5030 

-.1350 

.6588 1 

.8101 

-.1420 

.9731 ' 

1.1330 

-.1360 

1.2823 

1.4212 

-.1327 

33 

.236 

.264 

.5000 

-.1338 

.6549 

, .“8019 

' -.1406 

.9632 

1.1212 

-.1331 

1.2679 

1.4061 

-.1305 

34 

.237 

.407 

.5023 

^-.1426 

.6413 ■ 

, .7892 

' -.1471 

.9388 

1.0871 

-.1385 

1.2249 

1.3494 

-.1341 

35 

.239” 

.524 

.4845 

-.1437 

.6171 

.7591 

-.1476 

.9029 

1.0447 

-.1385 

1.1750 

1.2942 

-.1342 

36 

.241 

.640 

.4485 

-.1427 

.5691 ; 

.7012 

! -.1468 

.8332 

.9654 

-.1374 

1.0856 

1.1962 

-.1335 

i 37 

.147 

0.000 

.4978 

r-.1296 

: .6522 

' .7997 

1 -.1340 

.9645 

1.1261 

-.1301 

1.2844 

1.4071 

-.1291 

38 

^T47 

.192 



.147 

.336 

.4968 

-.1382 

.6483 ; 

.7914 

-.1412 

.9496 

1 . 1 085 

-.1336 

1.2597 

1.3789 

-.1325 


: .149 

. .495 



1 









41 

1 . 1 50 

1 .612 












42 

.152 

.729 1 .4429 

-.1341 

5604 ' 

TTITH 

-.1352 

.8186 

.9503 

-.1299 

1.0718 

1,1675 

-.1280 

43 

.088 


.5035 

-.1351 

.6534 


-.1325 

9658 

1.1295 

-.1311 

1.2712 

1.3399 

-.1326 

44 

.088 

.220 

.4984 

-.1348 



-.1304 

.9630 ' 

1.1258 


1.2659 

1.3342 

-.1317 

45 

.088 

.385 

.4942 

■ -.1323 

.6476 

.791 1 

-.1288 


1.1094 

-.1263 

1.2462 

1.3121 

-.1266 

46 

.090 

.554 

.4953 

-.1450 

.6304 

.7758 

-.1403 

.9239 

1.0742 

-.1335 

1.1970 

1 .2580 

-.1336 

47 

.092 

.671 

.4777 

-.1416 

.6063 

.7454 

-.1383 

.8858 

1.0322 

-.1324 

1.1520 

1.2095 

-.1317 

48 

.093 

.787 

.4421 

-.1442 

.5612 

.6889 

-.1394 

.8190 • 

.9549 

-.1337 

1.0648 

1.1 195 

-.1331 

49 

.059 

.703 

.4750 

-.1474 

.6034 

.7417 

-.1393 

.8812 : 

1.0159 

-.l“334 

1.0766 

1.0841 

-. 1 336 

50 

.044 


.1163 

-.1432 

.2015 

.2863 

-.1327 

.3786 

.4565 

-.1293 

.4801 

.4985 

-.1306 

51 

.044 

.236 

.1 148 

-.1426 




.3687 

.4420 

-.1282 

.4779 

.4964 

-.1292 

52 

.044 

.412 

.1200 

-.1411 

.2033 

.2861 

-.1319 

.3799 

.4488 

-.1286 

.4849 

.5404 

-.1293 

53 

.044 ’ 

" .837 

.4212 

-.1423 

5517 

.6777 

-.1348 

.7983 

.8833 

-.1295 

.9026 ' 

.9155 

-.1296 

54 


.1091 

-.1338 

.1902 

.2764 

-.1247 

.3704 ' 

.4427 

.-•J232... 


.5770 

-.1238 

55 

.029 

.236 

.1147 

-.1428 

.1884 

.2701 

-.1308 

.3712 ' 

.4448 

-.1299 

.4973 1 

.6045 

-.1303 

56 

.029 

.412 

.1296 

-.1414 

.2088 

.2972 

-.1293 

.4029 

.4906 

-.1285 

.5641 

.6420 

-.1289 

57 

.029 

.599 

.1160 

-.1432 

.1972 ■ 

.2890 

-.1309 

.4195 

' .5262 

-.1294 

.5895 


.7069 


58 

:oi 5 


.1103 

-.1403 

.1892 



-.1272 

.3644 

1 4408 

-.1268 

.5071 


.6402 


59 

.015 

M 111! 

.1116 

-.1440 

.1916 


.2712 

-.1283 

.3688 

1 .4527" 

-.1291 

.5323 


.6582 


60 

015 


.1298 

-.1441 

.2159 


.3027 

-.1283 

.4099 


.5026 

-.1291 

.5624 


.7205 

-.1303 

61 

.015 

.733 

.0730 

-.1423 

.1497 


.2170 

-.1274 

2918 


.4660 

-.1273 



.6568 

-.1284 

62 

.329 

-.552 

.4420 

-.1376 

.5640 


.6973 

-.1408 ' 

^8324 


.9652 

-.1353 

mwmm 


1.2018 

-.1304 

63 

KEEI 


.4026 

-.1324 



.6608 

-.1310 

.7763 






.8945 

-.1240 









TABLE I. -Continued 
(d) Concluded 


a - 


1 



30 0 

35 0 

; 40.0 

45 0 

50.0 

55.0 

59 9 

■ Tube 


y/b/2 

Windword 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windword 

Leeward 

1 

RR] 

0 non 

5669 

-.0704 

.7302 . 

.9094 

• -.0697 

1.0825 

1.2517 

-.0707 

1.3748 

1.5610 

-.0720 

. y 

899 

0 nnn 

5643 

-.0846 

.7258 

.9045 

-.0827 

1.0769 

1.2480 

-.0833 

1.4013 

1.4539 

-.0834 

1 . 

7R9 

n non 

5616 

-.0858 

.7919 , 

.8996 

-.0846 

1.0728 

1.2419 

-.0856 

1.4045 ■ 

1.5149 

-.0847 

1 4 

7R4 

A1J_ 

.5394 

-.0876 

.6896 . 

.8576 

-.0895 

1.0208 

1.1796 

■ -.0899 

1.3344 

1 .4393 

-.0865 


. 703 

noon 

5614 

- 0869 

.7184 

.8939 

-.0865 

1.0663 

1.2341 

-.0869 

1.3974 

1.5322 

-.0851 

' 6 _ 

fi44 

n.nno 

.5697 

-.0871 

.7195 

.8903 

-.0886 

1.0627 

1.2307 

, -.0876 

1.3936 

1.5335 

-.0848 

' 7 

fi4fi 

.1 17 

5505 

-.0869 

.7095 

.8707 

-.0892 

. 171382 

1.1998 

-.0881 

1.3593 

1.4944 

-.0846 

R 

647_ 

.934 

.5189 

-.0885 

...6608 

. .8163 

-.0906 

.9716 

1.1228 

- 0886 

1.2715 

1.3974 

-.0851 

q 

. Bna. 

0 nnn 

...5535 

-.0897 

.7197 

.8838 

-.0846 

1.0552 

1.2232 

-.0.834 

1.3863 

1.5254 

-.0804 

in 

BBS 

086 

5595 

-.0870 

.7085 . .. 

. .8710 

-.0899 

1.0422 

1.2032 

-.0880 

1.3614 

1.5002 

-.0842 

-A 1 

_B60 

903 

.5384 

-.0894 

.6888 . _ 

. .8458 

-.0916 

1.0116 

1.1680 

-.0888 

1.3206 

1.4538 

-.0844 

_17 

_B62_ 

.390 

5047 

-.0889 

.6447 . 

. .7901 

-.0912 

.9428 

1 .0885 

-.0890 

1.2298 

1.3537 

-.0847 

_1.T 

_B01 

0.000 

5314 

-.0909 

.6888 , 

.8535 

-.0908 

1.0262 

1.1919 

-.0876 

1.3555 . 

1.5001 

-.0834 

. J4 

Bn9 

141 

.5363 

-.0889 

.6897 . 

.8507 

-.0916 

1.0194 

, 1.1803 

-.0883 

1.341 1 

1.4801 

-.0839 

1R 

Bn4 

958 

.5951 

-.0899 

.6799 

.8281 

-.0914 

.9887 

: 1.1426 

-.0886 

1.2962 

1.4288 

-.0841 


, snfi 

VB 

.4943 

-.0890 

^310 . 

.7740 

-.0912 

.9228 

1.0646 

-.0882 

1.2068 

1.3302 

-.0842 

^7 

■ 449 

0 non 

5963 

-.0896 

.6840 

.8494 

-.0899 

1.0246 

1.1903 

.■^0570 

1.3508 

1.4967 

-.0829 

:_j-R 

.443 

.900. 

5957 

-.0890 

.6784 

.8.390 

-.0910 

1.0093 

1.1693 

-.0875 

1.3247 

1.4632 

-.0832 


. .4 4B_ 

317 

.5135 

- 0896 

.6.599 . 

.8124 

-.0920 

.9758 

. 1.1290 

_ -.0878 

1.2789 

1.41 10 

-.0832 


■ 447 

434 

4819 

- 0899 

.6162 ■ 

.77592 

-71906 

.9097 

1 .05D6 

-.0855 

1.1886 

1.31 12 

-.0819 

,_71 

■383 [ n nnn 

5910 

-.0893 

.6784 


^439 

-.0907 

LQ195 

1.1897 

-.0870 

1.3475 

1.4928 

-.0829 


.383_ 

ns9 

5900 

- 0901 

_.6771 


.8433 

-.0916 

1.0188 

, 1.1882 

-.0876 

1.3450 

1.4906 

-.0830 


' .384 

.959 

.5158 

- 0894 

..6672 


.8252 

-71916 

.9950 

__ , 1.1575 

-.0856 

1.3091 

1.4451 

-.0823 

1 94 

.386 

376 

.5035 

-.0898 

.6484 

1 .8013 

-.0914 

.9642 

1 1.1201 

-.0859 

1.2654 

1.3944 

-.0813 

; 

388 

.493 

.4719 

-.0906 

.6052 

, .7457 

-.0920 

.8965 

i 1.0398 

-.0868 

1.1746 

1.2925 

-.0821 


394 

n non 

_5170 

-.0799. 

.6718 

^ .a375 

-71807 

1 .0.1 1 5 

1.1835 

-.0781 

1.3374 

1.4837 

-.0750 

97 

394 

109 

.5166 

-.0893 

.6708 ; 

.8369 

-.0903 

1.0107 

; 1.1825 

-.0860 

1.3357 

1.4803 

-.0823 

9R 

.395 

318 

.5099 

-.0991 

.6571 

.8166 

-.0932 

.9840 

, 1.1463 

-.0885 

1.2930 

1.4276 

-.0841 

99 

397 

435 

.4946 

-.0930 

.6359 1 

.7880 

-.0939 

.9481 

1.1033 

-.0889 

1.2443 

1.3724 

-.0842 

.■^0 

399 

5.59 

.4690 

-.0991 

.5919 , 

.7335 

-.0928 

.8812 

1.0254 

-.0881 

i .171549 

1.27.26 

-.0837 

.■^1 

936 

0 non 

.5197 

-.0884 

.5628 . 



-.0898 

.9934 

; 1.1684 

-.0857 

1.3252 

1.4678 

-.0822 

^9 . 

.936 

.151 

.5047 

1 -.0887 

.6504 

1 .8997 

-.0902 

.9945 

; 1.1619 

-.0852 

15154 

1 -45_89 

-.0812 


9.36 

964 

5017 

1 -.0864 

.6401 

1 .8133 

-.0874 

.9846 

' 1.1486 

1 -.0811 

1.2990 

. 1.4427 

-.0768 

M 

.937 

.4Q7_J 

1 .5016 

; -.0931 

.5441 

^ .7997 _ 

-.0933 

; .9600 

■: 1.1210 

■ -.0879 

1.2650 : 

1.3960 

-.0837 


939 

.594 

4869 

; -.0939 

.6923 ; 

.7708 

, -.0934 

, .9249 

1 : 1.0794 

-J3876 

1.2.166 

1.34_1.6 

-.0835 

^6 

■2_4i_ 

.640 

4594 

. ^0991 

^777 ; 

77162 

■ -.0924 

. .8584 

i _ . 1.0QJ0 

-.0.858 

1.1275 

1.2421 

-.0828 


147 

0.000 

. . 4948 

-^0779 

.6297 . 

.a072 

: -..0758 

.9767 

. _ . 1.1327 

-.0747 

1.300_4 

1.4454 

-.0727 


.147 

.199. 












_J59 

.147 

.336 

_4959 

-.0900 

.6244 . 

.8030 

-.0882 

.9665 

1.1235 

-.0833 

1.2774 

1.4165 

-.0795 

_^n 

149 

495 












■ 41 

.150 

619 












49 

159 

799 

.4444 

-.0779 

.5675 . 

.6988 

-.0774 

.8340 

! .9742 

-.0740 

1.1030 

1.2153 

-.0718 

4-^ 

088 

0 000 

, .4993 

-.0879 

.6293 

.8004 

-.0844 

. .9748 

1.1338 

-.08J9 

1.2985 

1.4010 

-.0790 

44 

088 

990 

.4975 

-.0884 

.6968 , 

.8029 

-.0847 

.9731 

1.1311 

-.0809 

1.2925 

1.3968 

-.0777 

4B 

088 

385 

.4936 

-.0891 

.6939 

.7939 

-.0798 

.9629 

1.1161 

-.0750 

1.2719 

1.3789 

-.0713 

4fi 

090 

554 

.49.38 

-.0919 

.6309 

.7755 

-.0893 

.9285 

1.0827 

-.0844 

1.2345 

1.3290 

-.0813 

47 

099 

671 

4778 

-.088.3 

.6086 

.7479 

-.0863 

.8936 

1.0421 

-.0822 

1.1872 

1.2784 

-.0795 

. 48 

.093 

787 

. 4458 

. ^0914 

..5657 . 

.6945 

-.0886 

...8296 

.9660 

-.0841 

1.1007 

1.1860 

-.0812 

49 

059 

.703 

.4766 

-.0946 

.6064 

..7433 

-.0899 


1.0295 

-.0864 

1.1555 

1.1717 

-.0834 

Bn 

044 

0 non 

.1986 

-.0890 

.1946 

.2909 

-.0834 

.3974 . 

.4834 

-.0799 

.5461 

.5654 

-.0764 

B1 

044 

936 

. 1 .349 

-.0868 

.1941 

.2885 

-.0818 . 

.3883 

.47_85 

-.0784 

.5408 

.5609 

-.0751 


.044 

419 

.1346 

-.0880 

1975 

.2928 

-.0834 , 

.3916 

.4922 

: -.0.793 

• 55Z7 

.5801 

-.0758 

I 

, RA 

044 

837 

.4346 

-.0889 

55.33 

.6690 

I -.0851 1 

.8119 ; 

, .9354 

-.0512 

1.0024 

1 1.0122 

-.0781 

: B4 

099 

0 000 

19.31 

-.0779 

.1860 

.2806 

-.0729 , 

.3806 

. ,4752 

-.0710 

, .5.449 I 

.5971 

-.0670 

BB 

099 

936 

1976 

-.0905 

.1889 

.2827 

' -.0861 

.3842 , 

, .4734 

-.0825 , 

1 .5507 , 

, .6031 

-.0784 

BR 

.099 

419 

. 1 335 . 

-.0887 

2.0A3 

^111 

-.0837 

.4151 

, .5077 

-.0808 1 

.5980 


.6712 

-.0763 

B7 

■ Q99 

599 

.1974 

- 0919 , 

.1928 


.2837 

-.0864 

.4079 , 

.5234 

-.0831 1 

.6393 


.7208 

-.0792 ! 

BR 

.015 

0.000 

.1911 

-.0877 

.1992 


.2844 

-.0815 

.3821 

^ .4696 i 

-.0795 ; 

.5516 


.6307 

-.0746 

B9 

.015 

936 

i .1941 

-.0990 

.1919 


.2825 

-.0.877 

.3850 


.4854 

-.0843 ’ 

.5667 


.6630 

-.0795 

fin 

015 

419 

1 .136] 

-.0996 

.9044 


.3108 

-.0877 

4163 


.5209 

-.0842 

.6159 


.7289 

-.0798 

fii 

015 

7 33 

091 1 

-.0901 1 

.1436 


.2436 

-.0850 

.3324 


.3253 

-.0821 

.4923 


.6332 

-.0783 

fi9 

399 

- 559 

.4480 

-.0816 1 

.5759 


.7170 

-.0824 

.8605 


1.0029 

-.0792 

1.1289 


1.2474 

-.0758 

-63 

-044^ 

--837_ 

4188. 

-.0760 1 

5342_ 


^497_ 

-.0735 

.7875 


■9140 

-.0713 

.9787 


.9887 

-.0685 



TABLE I. -Continued 
(e) M = 4.60 


lO 

to 


[ 






a 








i 




-5.0 1 

0.0 1 

5.0 1 

10.0 1 

15.0 I 

20.0 i 

25.0 1 

Tube 

xyz 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windword 

Leeward 

Windword 

Leeward 

1 

■ 881 

0.000 

_0210 

.0445 

.0264 

.1131 8 _ 

• .0442 

__ .^69 

.0916 

.0067 

.1770 

-.0001 

.2^48 

-.0065 

.4148 


2 

■ 822 

0.000 

_0070_. 

.0397 

.0126 

.0222 _ 

.0346 

-- J9069 

.0870 

-.0050 

.1756 

-.0155 

.2828 

-.0225 

.4114 


3 

.762 

0.000 

_0058 

.0401 

.0122 

.0210 _ 

.0341 

. J053 

.0878 

-.0074 

.1756 

-.0179 

.2835 

-.0267 

.4135 


4 

.764 

117 

-.0017 

.0395 

.0110 

.0202 _ 

.0363 

-_O033 

.0892 

-.0185 

.1732 

-.0259 

.2760 

-.0295 

.3984 


5 

.703 

0.000 

_0037 

. .0401 

.0115 

.0-183 _ 

.0347 

JK)57 

.0898 

-.0092 

.1755 

-.0201 

.2834 

-.0282 

.4131 


: 6 

.644 

0.000 

_.0040. 

.0403 

-.-0102 

.0.188 . 

.0338 

J9040 

.0881 

-.0084 

.1756 

-.0201 

.2849 

-.0277 

.41 1 2 


; ^ 

646 

JJZ_ 

-.0043 

.0393 

.0112 

.0-181 

,0358 

0003 

.0907 

-.0180 

.1740 

-.0263 

.2802 

-.0308 

.4051 


, 8 

■ 647 

.234 

-.0037 

.0406 

.0114 

.0206 

.0368 

-.0045 

.0882 

-.0202 

.1698 

-.0270 

.2691 

-.0312 

.3847 


. 9 

.600 

O.QQQ 

. .0129 

.0397 

.0158 

.0248 

.0332 

OJ09 

.0784 

-.0005 

.1572 

-.0125 

.2672 

-.0207 

.4044 i 

10 

558 

.086 

.0036 

.0394 . 

.0107 

. .JI1.81 , 

.0345 

.0034 

.0893 

-.0138 

.1735 

-.0235 

;'^i3 

-.0307 

.4077 

1 1 

560 

.. .203 

-.0070 

.0_402 

.01 1 1 

_... 0-1.81 . 

,0371 

-.0081 

,0917 

-.0229 

.1718 

-.0298 

.2768 

-.0328 

.3993 

— 

. 12 

56? 

.320 

-.0063 

.0405 

.0115 

. .0-181 . 

.0394 

-0079 ^ 

.0911 

-.0224 

.1668 

-.0286 

.2643 

-.0327 

.3778 


13 

■ 501 

0.000 

-.0020 

.0353 

.0070 

.0131 

.0305 

-0019 

.0819 

-.0157 

.1576 

-.0254 

.2617 

-.0315 

.3861 


, '4- 

■ 5.02. 

.141 

-.0047 

.0380 

.0094 

.0.156 . 

.0351 

-OOOl 

.0892 

-.0214 

.1674 

-.0290 

.2731 

-.0332 

.3970 


1 

■ 504 

.258_ 

-.0078 

.0390 

.0103 

- .0-172 . 

.0365 

-0086 

.0910 

-.0227 

.1691 

-.0295 

.2722 

-.0329 

.3939 

1 

.5_0.6_ 

.375 

-.0065 

.0406 

.0115 

.0.185 

.0409 

-.0085 

...0914 

-.0225 

.1636 

-.0281 

.2606 

-.0320 

.3726 , : 

17 

.442. 

0.000 

-.0019 

.0326 

.0064 

.0-122 

- _ 0269 

-0022 

.0783 

-.0155 

.1546 

-.0254 

.2581 

-.031 1 

.3846 . 

• 18 

.443 

.200 

^0090 

.0368 

.0086 

.0.152 

.0341 

-0024 

_ .0871 

-.0223 

.1640 

-.0295 

.2671 

-.0326 

.3912 . 

L9. 

.445 

.317 

-.0090 

.0388 

-.0.104 

.0-169 . 

.0387 

-0097 

.0898 

-.0236 

.1658 

-.0292 

.2674 

-.0334 

.3853 1 

2£L 

.447 

.434 

^0067_ . 

.0413 

_.0137 

.0.186 

.0416 

-0089 

.091 1 

-.0228 

.1609 

-.0287 

.2558 

-.0315 

.3672 ] I 

Zi 

,383 

0.000 

-.0039 

, _..Q307 

.0054 

.0-110 

.0274 

-004 1 

.0761 

-.0174 

.1523 

-.0265 

.2560 

-.0326 

.3811 ' ' 

22 

,383 

.082 

-.0047 

_ .0317 

.0043 

.0093 

0266 

-.0054 

.0781 

-.0192 

.1533 

-.0279 

.2555 

-.0329 

.3812 

; 2.T 

■ 3.8 4. 

.259 

-.0104 

__ .0362 

.0088 

.0-144 

.0363 

-.0090 

.0852 

-.0239 

.1616 

-.0297 

.2627 

-.0333 

.3845 

24 

■ 3_8_6 

.376 

-.0082 

. .0399 

.0122 

i .0-1 69 

1 0387 

-O_105l 

,0897 

-.0238 

.1627 

-.0291 

.2616 

-.0322 

.3800 : 

25. 

388 

.493 

-.0091 

.. .0411 

.0129 

1 .0-1 79 

-0430 

-O101 

.0888 

-.0238 

.1590 

-.0302 

.^07 

-.0334 

.3603 , 

2£ 

.324 

Q.QOO 

-.0038 

.0361 

.0052 

.0230 

.0281 

0105 

.0762 

.0006 

.1535 

-.0072 

.2537 

-.0128 

.3798 1 

ZZ 

.324 

r^J09 

-.0038 

^.0319 

.0049 

i .0-109 

0278 

-0042 

.0781 

-.0184 

.1536 

-.0267 

.2537 

-.0319 

i .3802 


28. 

■ 325 

' :ii8 

-.0094 

.0351 

_-.Q-057 

, .0.1 55 

0309 

-0109 

.0824 

1 -.0252 

.1597 

-.0312 

.2584 

-.0350 

! .3819 


29. 

■ 32.7_ 

.435 

-■0101 

.0375 

|_^Q067 

1 ,0.1 62 

_ .0349 

-.0118 

^64 

-.0261 

.1608 

-.0324 

.2562 

-.0355 

! .3741 


30. 

,329 

.552 

-.0080 

.0385 

.0081 

' . .0-188 

.0372 

-0091 

.0857 

-.0240 

.1551 

-.0308 

i .2442 

-.0343 

1 .3543 



r^36 

O.QQQ 

-.0039 

II3J3 

.0052 

-.o!iq9 

03-0-1 

-0041 _ 

.0793 

; -^o'lee 

• 1_5_73 

-.0266 

1 .2531 

-.0324 

.3776 



I .236 

■ 151 

-.on=ji 

.0330 

-.0020 

.0.1 48 

0243 

-O01Q-- 

.0751 

, -.0167 

! .1557 

! -.0289 

.2530 

' -.0337 

.3955 



.236 


-.0089 

.0-359 

-.0006 

; .0157 

.0279 

0012 

.0691 

; -.0175 

.1606 

; -.0281 

.2472 

> -.0299 

1 .3918 


3A 

■ 237 

.407 

-.0106 

.0353 

■0054 

.0.1 39 

. 0318 

-OJ26 

.0832 

; -.0262 

.1591 

-.0318 

.2540 

-.0356 

I .3772 


3.5. 

.239 

.524 

-.0101 

.0378 

_ .0070 

I -01 60 

0354 

-.0126 

.0861 

I -.0263 

.1595 

-.0322 

.2513 

, -.0354 

I .3684 



! .241 

1 .640 

-.0083 

.0389 

■0105 

.0179 

■0384 

-.0108 

.0856 

r^247 

.1528 

-.0308 

.2381 

, -.0344 

.3480 



! .147 

, O.QQQ 

:qoii 

!Q-367 

11029 

.0206 

.0267 

0062 

.0714 

-.0048 

.1565 

‘ -.0157 

.2394 

-.0203 

.3832 



; .147 

i17i9^ 



T 




: 


147 

.^■A36 

-.0151 

_ .-0344 

T -.0007 

J .0-135 

. _.0286 

-.0049 

^98 

: -.0223 

1 .1546 

! -.0320 

1 .2400 

-.0337 

.3843 



,149 

^A9-5- 



1 




' 1 ' 

rti 

: .150 




! 



1 ! i 

42 


, .729 

^0085 

j .0425 

'■ .0175 

; .0272 

^ 0389 

.0048 

.0806 

; -.0065 

■ .1488 

, -.0112 

, .2341 

, -.0141 

.3394 


, 43 

.088 

: O.QQQ 

-.001 1 

J .0364 

i -.0009 

. .0141 

‘ :03T3 

-.0016 

.0686 

-.0157 

1 .1526 

I -.0283 

, .2462 

1 -.0331 

.3867 



1 .088 

.^.ZZCL 

-■0049 

.0372 

.0067 

.0147 

. 0318 

-.0006 

.0675 

I -.0169 

, .1534 

' -.0282 

.240,5 

. -.0314 

.3847 



.om. 

385_ 

-.0046 

.0424 

' !qqii 

1 .0245 

.. .0263 

.0048 

.0581 

' -.01 15 

, .1491 

-.0208 

.2379 

- -.0235 

.3830 



.090 

' .554 

-■QUO 

J -035.9. 

: .0055 

: .0-1 35 

0320 

-0125 

.081 1 

-.0254 

.1544 

-.0308 

.2502 

-.0335 

.3656 


47 

■0^ 

■ 671 

■ -.0021 

■0-376 

.0097 

.0212 

.0313 

-.0045 

.0744 

-.0191 

.1468 

-.0253 

.241 1 

-.0299 

.3565 



.093 

787 

1 -.0082 

,0390 

, .0095 

, .0187 

' .0371 

-,01 07 

.0816 

-.0238 

i .1476 

, -.0295 

.2335 

-.0329 

' .3365 


49 

, ,0^ 

^-■703 

-:Q153 

.0370 

: .0048 

i .0131 

1. _0337 

-.0163 

1 .0830 

; -.0292 

.1537 

-.0348 

.2453 

-.0381 

.3550 


_5a_ 


■ O.QQQ 

1, ^.0245 

• -.0087 


-L -.0J65 

1 -.0180 

-.0228 

-.0151 

, -.0292 

^ .0163 

-.0349 

.0661 

-.0342 

.0985 



.044 

■ .236 

: -.0328 

-.0080 

-.0287 

. -.0-153 

-.0216 

-.0223 

-.0197 

-.0273 

.0080 

-.0320 

.0439 

-.0321 

. 1 049 


52, 

.044 

.412 

; -.0290 

-.0097 

-.0206 

-.0170 

, -.0203 

; -.0256 

-.0199 

-.0280 

.0028 

-.0334 

.0389 

-.0335 

.0922 


■ 5J, 

.044 

. .837 

-.0113 

, .0393 

.0005 

.0206 

, .0331 

-.0081 

, .0763 

-.0227 

.1478 

-.0315 

.2326 

-.0332 

.3247 


. 5A ■ 

,029 

0.000 

1 -.0327 

. -.0023 

-.0351 

-. -.0085 

: -.0220 

1 -0132 .. 

I -.0256 

-.0163 

.0072 

-.021 1 

.0343 

-.0202 

.0762 


_55_ 

,029 

.236 

-.0-291 

■ -.0174 

-.0320 

- -.0243 

-.0243 

, -.0289 

-.0254 

-.0322 

-.0028 

-.0372 

.0266 

-.0374 

.0780 


■ 5 6_ 

.029 


-.0306 

-. -.0150 


-.0224 

-.0244 

1 -.0255 

-.0279 

-.0286 

.0008 

-.0345 

.0262 

-.0342 

.0882 


5X 


,599 

^0-272 

- -.0205 

-!Q362 

-.0277 

-.0260 

^ -.0304 

-.0264 

, -.0326 

-.0035 

-.0380 

.0172 

-.0385 

.0734 


. 38. 

.015 

0.000 

^Q320.. 

■ -.0159 

. -.0313 

_=J1223_ 

-.0294 

-.0260 

-.0270 

-.0292 

-.0048 

-.0346 

.0218 

-.0341 

.0759 


_52_ 

.015 

■ .236 

' ^293__ 

.. -.0Z14 

_-.0330 

-.0272 

-.0294 

-.0302 

-.0284 

-.0341 

0.0000 

-.0394 

.0184 

-.0400 

.0727 



. ,015. 

_ .412 

-.0305 

___-.0_213 

..-,0286 

-.0273 

-.0187 

-.0307 

-.0275 

-.0347 

.0002 

-.0401 

.0244 

-.0401 

.0847 


_51 

. .015. 

733 

-.0314 

--■0-201 

^0-327 

. -.0272 

. -.0226 

-.0283 

-.0305 

-.0317 

-.0049 

-.0373 

.0158 

-.0373 

.0639 



. .32A 

_-.552 

.0069 

_ .0437 

.018? 

.0267 

.0394 

.001 6 

.081 1 

-.0122 

.1483 

-.0173 

.2335 

-.0206 

.3403 


_63_ 

■ .044 


.0023 

.0461 



0000_ 

.0345 

.0046 

J .07 1 3 

1 -.0086 

. .1360 

-.0161 

.2240 

-.0174 

,3316 




TABLE I. Concluded 
(e) Concluded 





30.0 

35 0 

; 40.0 

1 45.0 

50.0 

55.0 

60.0 

' Tube 

x'/Z 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 Windward j Leeward 



■ Windward ' Leeword 

Windward 

Leeword 


-881 

^.000 

-5634 

-.0089 

.7007 

^^•.8651 

-.01.05 

1 .0436 


1.2034 

-.0103 

1 1.2210 

1 ; 1.1013 

-.01 14 

__2_ 

^22. 

_D.000_ 

.5582 


.7263 


.8601 

-.0278 

1 .0368 


1.21 13 

-.0279 

^ 1.3148 

1 ‘ 1.2593 

-.0282 


■ 762 

0.000 

-5577 

-.0286 

.7250 


.8625 

-0307 

1.0298 


1.2042 

-.0309 

; 1.3573 

1 1.3891 

-.0309 

; 4 

764 

.117 

■ 5360 

-.0315 

.6963 



-.0329 

.9832 

1 1.1471 

-.0331 

I 1.2923 

1 1 1.3230 

-.0313 

5 

,703 

0.000 

.5564 

-.0310 

7t73 


.8932 

-.0327 

1.0247 

! 1.1935 

-.0322 

1.3649 

1.4613 

-.0317 

1 6 

,044 

1 0.000 


-.0.308 

.7170 


.8933 

-.0321 

1.0492 


1.1917 

-.0322 

i 1.3652 

' 1.4962 

, -.0315 

1 7 

.646 

.117 

..5453 

-.0332 

. ^07 


.8736 

-.0349 

1.0241 

, 1.1636 

-.0337 

; 1.3297 

: 1.4556 

-.0312 

1 

.647 

.234 

.5160 

1^327 

.6616 


. ,8Z41 

-.0342 

.9596 

I 1.0914 

-.0329 

1 1.2450 

; 1.3637 

-.0315 

' 9 

.600 

_0.000 

.5474 

-.0246 

.2085 


.8800 

-.0268 

1.0678 

; 1.1976 

-.0265 

! 1.3542 

1.4974 

-.0249 

10 

.558 

.086 

.5515 

-.0327 

.7032 


.8694 

-.0343 

1.0510 

1.2184 

-.0331 

1.3450 

1.4807 

-.0312 

1 1 

.560 

.203 

.5375 

-.0348 

■ 6849 


.8448 

-.0366 

1.0247 

' 1.1837 

-.0344 

1 1.3055 

1.4399 

-.0318 

1? 

„56? 

.320 

.5075 

-.0343 

.6430 



-.0358 

.9588 


1.1053 

-.0341 

1.2161 

1.3403 

-.0319 

■ 

..501 

0 000 

■ 5264 


-6809 

.8401 

-.0344 

1.0225 


1.2023 

-.0333 

1.3734 

1.5147 

-.0310 

14 

,50? 

.141 

.5347 

-.0351 

.6846 


.8460 

-.0367 

1.0190 


1.1934 

-.0342 

1.3582 

1.4954 

-.0376 

lf> 

504 

.258 

.5274 

_-J1349 

.6091 


.8265 

-.0362 

.9908 


1.1613 

-.0341 

1.3160 

: 1.4449 

-.0316 

10 

.506 

.375 

.4976 

-.0330 

.6312 


.7764 

-.0347 

.9296 


1.0862 

-.0328 

1.2263 

1.3452 

' -.0307 

17 

.442 

0.000. 

.5253 

-.0337 

.6791 


.8428 

-.0330 

1.0135 


1.1894 

-.0328 

1.3601 

1.5157 

-.0305 


.443_ 


._5272 


.6766 



-.0361 

1.0009 


1.1703 

-.0338 

1.3337 

1.4829 

-.0310 


.445 

.317 

.5160 

-.0343 

.6608 


.&J13 

-.03.52 

.9707 


M323 

-.0329 

1.2895 


1.4323 

-.0307 

?0 

.447 

.434._ 

.4880 

-.0336 

.6208 


.76_09 

-.0348 

.9070 


1.0576 

-.0320 

1.2012 


1.3355 

-.0292 

21 

.383 

_0.000 

.5249 

-.0345 

.6766 


.8427 

-.0353 

1.0080 


1.1802 

-.0337 

1.3471 


1.5022 

-.0311 ‘ 

?? 

383 

.082 

.5245 

-.0354 

.6755 


.8424 

-.0374 

1.0065 


1.1791 

-.0348 

1.3447 


1.4995 

-.0318 . 


.384 

. .259 

.5217 

-.0345 

.0685 


.8285 

-.0343 

.9869 


1.1505 

-.0322 

1 .3084 


1.4542 

-.0297 

?4 

.386 

.376 

.5113 

-.0336 

.6522 


.8056 

-.0341 

.9576 


1.1 147 

-.0311 

1.2652 


1 .4070 

-.0287 


.388 

.493 

.4813 

-.0351 




-.0344 

.8933 


1.0386 

-.0325 

1.1793 


1.3084 

-.0297 , 

?f) 

.324 

0.000 

.5245 

-ill 45 

.6765 


.8394 

-.0149 

1.0048 


1.1709 

-.0140 

1.3358 


1.4845 

-.0120 ! 

27 

-324 

.109 

.5247 

-.0345 

!£760 


.8392 

-.0349 

1.0042 


1.1696 

-.0329 

1.3320 


1.4800 

-.0304 , 

?R 

,325 

.318 

.5198 

-il367 

.6646 


.8230 

-.0364 

.9803 


1.1370 

-.0348 

1.2920 


1.4291 

-.0321 1 

29 

.327 

.435 

.5060 

-.0371 

.6456 


.7971 

-.0371 

.9460 


1.0957 

-.0354 

1.2446 


1.3764 

-.0325 

.■^0 

.329 

.552 

.4756 

-i)363 

.6043 


.7450 

-.0359 

.8818 


1.0199 

-.0344 

1,1585 

i 1.2807 

-.0315 


.236 

0.000 

.5212 

-.0347 

.6761 


,83.47 

-.0345 

.9984 


1.1624 

-.0330 

1.3253 


1.4687 

-.0303 1 


.236 

. .151 

.5148 

-.0338 




-.0338 

.9697 


1 . 1 487 

-.0322 

1.3182 

__ 

1.4607 

-.0304 


.236 

.264 

.5095 

-.0293 

..0656 


.8196 

-.0280 

.9644 


1.1444 

-.0262 

1.2953 


1.4473 

-.0236 ' 

,■^4 

,237 

.407 

.5152 

-.0370 

.6618 


.8.130 

-.0367 

.9693 


1.1 195 

-.0350 

1.2669 

' 1.3990 

■; -.0321 . 

35 

.239 

.524 

.5012 1 

-.a367 

.6421 


,7858 

-.0363 

.9348 


1.0797 

-.0343 

: 1.2216 

‘ 1.3482 

-.0319 

30 

.241 

.640 

.4705 

-.0361 

.5992 


.7321 

-.0356 

.8709 


1.0036 

-.0338 

• 1.1352 

1.2513 

-.0308 

37 

.147 

0.000 

.5040 

-.0197 

.0585 


.8165 

-.0191 

79696 ! 


1.1474 

-.0188 

' 1.2964 

' 1.4572 

-.0171 

38 

.147 

.192 







: _ : ^ 

39 

.147 

.336 

.5081 

-.03.^0 

.6575 i 

.8125 

-.0317 

.9568 


1.1307 

-.0304 

1.2856 

1.4336 

-.0280 

40 

.149. 

.495 



1 


1 

^ ^ 

41 

.150 

.612 


; : 




^ 

4? 

.152 

.729 

.4618 

-.0143 

.5883 : 

.7214 

-.0143 

.8592 


.9856 

-.0135 

1 . 1 1 44 

1.2315 

-.0119 

43 

.088 

0.000 

.4997 

-.0303 

0579 

.8152 

-.0305 

.9606 


1.1489 

-.0294 

1.3005 

1.4427 

-.0279 

44 

.088 

.220 

.5040 

-.0298 

.6590 1 

.8128 

-.0Z92 

.9612 


1,1479 

-.0276 

1 .3038 

1.4357 

-.0257 

45 

.066 

.385 

.4985 

-mVa 

.6502 1 

.8078 

-.01.99 

.9499 ; 

1 . 1 357 

-.0183 

1.2785 

1.4156 

-.0165 

46 

.090 

. .554. 

.5011 

-!0343 

.6469 ; 

.7961 


.9516 , 

1.0993 

-.0318 

1.2420 

, 1.3613 

-.0292 

47 

.092_ 

.671 

.4872 


^64 . 1 

.7708 

-!o300 

.9179 , 

1.0603 

-.0282 

1.1972 

1.3125 

-.0260 

48 

.09,3^ 

.787 

.4577 

^337 

.58.58 ; 

.7183 

- 0332 

.8560 1 

.9856 

-.0313 

1.1118 

1.2194 

-.0284 

^9 

.059 

.703 

.4837 1 

-.Q387 

,6216 ; 

.7647 

-.0379 

.9102 i 

1.0518 

-.0359 

1.1765 

1.2286 

-.0334 

30 

.044 

0.000 

.1405 

-.030? 

.2240 • 

.3173 

-.0284 

.4111 ' 

.51 14 

-.0267 

.591 1 

.6091 

-.0245 

51 

.044 

.236 

.1449 i 

-.0276 , 

.2245 , 

.3151 

-.0252 

.4063 


.5055 

-.0241 

.5870 

.6046 

-.0222 

5? 

.044 

.412 


-.0301 

2276 , 

.3209 


.4139 ; 

.5046 

-.0262 

.5971 

.6209 

-.0241 

53 

.044 

.837 

.4419 ; 

-.0313 , 

.5.725 , 

.6977 

-.0303 

.810'T^ 

.9359 

-.0294 

1.0305 

1.0400 

-.0271 

54 

.029_i 

0.000 

.1173 

-;0I55 1 

.21 15 . 

.3069 

-.0137 

.4002 • 

.4953 

-.0123 

.5801 

^ .6230 

-.0108 

55 

.029 


.1228 


2122 

.3069 

-.0316 

.5984 ; 

.4958 

-.0299 

.5823 

: .6235 

-.0284 

56 

.029 

.412 

.1350 

-.0.307 

.2253 , 

.3252 

-.0290 

.4216 


.5238 

-.0274 

,6191 

1 .6764 

-.0257 1 

57 

,029 

.599 

.1234 

-.0347 

.2148 

_0134 


.4158 

4 

.5228 

-.0315 

.6403 

1 .7104 

-.0298 

58 

.015 

0.000 

.1188 

-.0300 

.2109 . 

.3002 

-.0282 

.3946 


.4867 

-.0270 

.5801 


.6376 

-.0245 

59 

.015 


.1200 

-.0353 

.2117 ; 

.3011 

-.0342. 

.3951 


.4854 

-.0328 

.5917 


.6603 

-.0312 

00 

.015 

.412 

.1323 

-.0362 

.2270 1 

.321 1 

-.0349 

.4209 


.5188 

-.0333 

.6331 


.71 18 

-.0312 

61 

.015 

.733 

.1018 

-.a33S 

. 174 ^ 


.2532 

-.0317 

.3486 


.4233 

-.031 1 

.5263 


.6339 

-.0285 

6? 

.329 

-.552 

.4609 

-.0214 

.5.877 


.7247 

-.0213 

.8597 


.9971 

-.0199 

1 . 1 349 


1.2589 

-.0182 

_03_ 

.044 

-r,837_ 

^j22_ 

-.0154 

.5517 


.6754 

,--0..U7 

.7877 


.9101 

-.0135 

1.0054 


1.0123 

-.0121 



M 

•U 


TABLE II. -PRESSURE COEFFICIENTS FOR MODEL 2 
( a ) M = 1.60 








a 

= 







1 




- 4,8 

.3 

5.3 

10.3 

15.3 

20.3 

25.2 1 

Tube 

x'/l 

y / b /2 

Windward 

Leeword 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeword 

Windword 

Leeward 

1 

937 

0.000 

.0313 

.1483 

.0874 

.0785 

.1597 

.0208 

.2663 

-.0257 

.3840 

-.0721 

.5208 

-.1210 

.6706 

-.1734 

2 

.874 

0.000 

.0280 

.1484 

.0854 

.0809 

.1559 

.0208 

.2631 

-.0278 

.3853 

-.0742 

.5191 

-.1235 

.6710 

-.1724 

3 

.882 

.no 

.0299 

.1579 

.0922 

.0866 

.1646 

.0245 

.2671 

-.0848 

.3825 

-.3281 

.5047 

-.4214 

.6475 

-.4491 

4 

.81 1 

0.000 















5 

.819 

.1 10 

.0272 

.1516 

.0869 

.0826 

.1585 

.0195 

.2557 

-.0246 

.3812 

-.0724 

.5094 

-.2122 

.6588 

-.3541 : 

6 

.827 

.221 

.0436 

.1639 

.0959 

.0908 

.1690 

.0377 

.2673 

-.2209 

.3842 

-.3557 

.5024 

-.4174 

.6384 

-.4540 

7 

.707 

0.000 















8 

.707 

.049 

-.0456 

.0701 

.0102 

.0024 

.0773 

-.0586 

.1658 

-.1067 

.2805 

-.1483 

.4153 

-.1925 

.5685 

-.2495 

9 

.713 

.197 

.0043 

.1203 

.0588 

.0542 

.1248 

-.0045 

.2132 

-.0506 

.3243 

-.0955 

.4518 

-.2904 

.5998 

-.4139 

10 

.721 

.307 

.0291 

.1530 

.0861 

.0813 

.1576 

.0194 

.2479 

-.0704 

.3555 

-.3869 

.4743 

-.4275 

.6154 

-.4601 

: 1 1 

.728 

.418 

.0025 

.1733 

.101 1 

.0941 

.1785 

-.0703 

.2689 

-.2787 

.3729 

-.3824 

.4812 

-.4358 

.6048 

-.4681 

12 

.619 

0.000 

-.0299 

.0773 

.0167 

.0097 

.0815 

-.0423 

.1681 

-.0898 

.2836 

-.1371 

.4132 

-.1936 

.5659 

-.2523 

• 13 

.619 

.123 

-.0417 

.0726 

.0086 

0.0000 

.0774 

-.0494 

.1642 

-.0957 

.2820 

-.1457 

.4112 

-.1987 

.5651 

-.2740 

14 

.619 

.246 

-.0836 

.0528 

-.0132 

-.0242 

.0587 

-.1004 

.1512 

-.1413 

.2725 

-.1532 

.4049 

-.2671 

.5604 

-.3813 

15 

.624 

.374 

-.0197 

.1029 

.0377 

.0288 

.1065 

-.0380 

.1986 

-.0485 

.3115 

-.3824 

.4352 

-.4491 

.5875 

-.4727 

16 

.632 

.484 

.0175 

.1348 

.0685 

.0616 

.1377 

.0088 

.2267 

-.3095 

.3329 

-.3914 

.4495 

-.4497 

.5916 

-.4742 

17 

.640 

.594 

-.0608 

.1660 

.0966 

.0889 

.1672 

. -.1349 

.2516 

-.2790 

1 .3461 

-.3609 

.4500 

-.3968 

.5747 

-.4475 

18 

.530 

0.000 

-.0307 

.0741 

.0157 

.0066 

.0792 

-.0455 

.1670 

, -.0883 

1 .2784 

-.1463 

.4036 

-.2033 

.5443 

-.2577 

19 

.530 

.197 

-.0364 

.0737 

.0176 

.0104 

.0786 

-.0540 

.1665 

-.0969 

, .2785 

1 -.1459 

.4049 

-.2130 

.5449 

-.2995 

20 

.530 

.395 

-.0742 

.0471 

-.0203 

-.0318 

.0574 

-.0892 

' .1568 

-.1241 

.2740 

-.2278 

.4048 

-.3983 

.5459 

-.4515 

' 21 

.536 

.550 

-.0433 

.0955 

.0295 

.0187 

.1008 

-.0526 

.1958 

-.2855 

. .3110 

1 -.4023 

.4372 

-.4541 

.5755 

-.4785 

22 

.544 

.661 

. -.0089 

.1268 

.0588 

.0482 

.1303 

-.0589 

.2219 

-.3283 

.3296 

-.4080 

.4487 

-.4610 

.5765 

-.4846 

23 

.552 

.771 

-.0999 

.1568 

.0836 

.0716 

. .1584 

: -.1520 

.2441 

-.2880 

.3397 

' -.3723 

.4425 

-.4128 

.5537 

-.4358 

24 

.464 

0.000 

-.0335 

.0728 

.0142 

.0066 

.0798 

-.0474 

' .1656 

-.0908 

.2750 

-.1469 

.4006 

-.2050 

.5341 

-.2618 

25 

.464 

.236 

-.0380 

.0777 

.0162 

.0069 

.0850 

-.0520 

.1659 

, -.0946 

.2751 

-.1460 

.3986 

-.2195 

.5302 

-.3089 

26 

.464 

.471 

. -.0696 

.031 1 

-.0384 

-.0566 

.0491 

-.0898 

.1423 

-.1072 

.2497 

. -.2904 

.3633 

-.4267 

.4817 

-.4628 

27 

.464 

.647 

-.1726 

-.0255 

-.0804 

-.0908 

-.0154 

-.1816 

.0716 

. -.3487 

.1733 

-.4227 

' .2814 

-.4568 

.4006 

-.4801 

28 

.464 

, .764 

' -.1626 

-.0360 

-.0893 

■ -.1006 

-.0274 

-.1960 

.0502 

-.3827 

.1442 

-.4371 

.2477 

-.4773 

.3675 

-.4940 

29 

.464 

.882 

-.1601 

-.0226 

-.0683 

-.0733 

-.0149 

-.2242 

.0553 

; -.3558 

.1371 

-.4222 

.2265 

-.4470 

.3376 

-.4724 

30 

■ .376 

0.000 

-.0466 

.0625 

.0041 

' -.0060 

.0698 

-.0588 

.1470 

. -.1009 

.2438 

-.1525 

.3459 

-.2091 

.4576 

-.2670 

31 

.376 

.236 

-.0595 

.0506 

-.0050 

-.0135 

. .0587 

! -.0706 

.1373 

• -.1056 

.2364 

-.1488 

.3421 

-.2158 

.4568 

-.2979 

32 

.376 

.471 

-.0666 

.0397 

-.0068 

-.0112 

.0468 

-.0793 

.1232 

-.1 181 

.2189 

-.1987 

.3279 

-.3613 

.4464 

-.4358 

33 

.376 

.647 

-.0536 

.0153 

-.0337 

■ -.0438 

.0219 

-.0623 

.1007 

-.1631 

.1970 

-.4158 

.3037 

-.4640 

.4171 

-.4843 

34 

.376 

.764 

-.0632 

.0023 

-.0356 

-.0441 

.0078 

-.0794 

.0792 

-.3324 

.1739 

. -.4238 

.2782 

-.4649 

.3880 

-.4810 

35 

.376 

.882 

-.1118 

-.0126 

-.0390 

-.0442 

-.0100 

-.1675 

.0468 

-.3292 

.1303 

-.3830 

.2266 

-.4503 

.3289 

-.4770 

36 

.243 

0.000 

-.0513 

.0192 

-.0223 

-.0281 

.0293 

-.0591 

.1046 

-.1040 

.1959 

-.1576 

.3010 

-.2169 

.4228 

-.2683 

37 

.243 

.236 

-.0487 

.0189 

-.0182 

-.0223 

.0284 

-.0550 

.1020 

-.0896 

.1916 

-.1254 

.2971 

-.2083 

.4170 

-.2832 

38 

.243 

• .471 

-.0374 

.0226 

-.0060 

-.0078 

.0289 

-.0449 

.0948 

-.0864 

.1770 

. -.1285 

.2785 

-.2739 

.3963 

-.3814 

39 

243 

.647 

-.0334 

.0218 

.0017 

.0012 

.0246 

-.0422 

.0796 

-.1 185 

.1521 

-.3547 

.2436 

-.3650 

.3560 

-.3977 

40 

' .243 

.764 

-.0390 

.0208 

.0017 

.0016 

.0205 

-.0537 

.0660 

-.1970 

.1334 

-.3417 

.2187 

-.3840 

.3266 

-.4292 

41 

.243 

.882 

. -.0788 

.0121 

.0024 

.0054 

.0099 

-.1286 

.0387 

-.2593 

.0977 

-.3432 

.1732 

-.4043 

.2712 

-.4394 

42 

.110 

0.000 

-.0185 

.0080 

-.0080 

-.0016 

.0136 

-.0203 

.0758 

-.0677 

.1576 

-.1238 

.2627 

-.1781 

.3816 

-.2332 

43 

.1 10 

.236 

-.0200 

.0084 

-.0081 

-.0012 

.0134 

-.0223 

.0753 

-.0696 

.1579 

-.1313 

.2604 

-.1870 

.3792 

-.2548 

44 

.110 

.471 

-.0235 

.0089 

-.0026 

-.0027 

.0185 

. -.0349 

. .0697 

-.0907 

. 1 484 

-.1812 

.2436 

-.2491 

.3570 

-.3433 

45 

.110 

• .647 

-.0363 

.0165 

.0026 

^ 036 “ 

.0214 

-.0488 

.0566 

-.1394 

.1269 

-.2757 

.2166 

-.3662 

.3233 

-.3943 

46 

.110 

.764 

-.0490 

.0209 

.0100 

.0076 

.0258 

-.0702 

.0509 

-.2180 

.1091 

-.3410 

.1947 

-.3617 

.2944 

-.3971 

47 

.110 

.882 

-.0946 

.0208 

.0152 

' .0070 

.0256 

-.1325 

.041 1 

-.2275 

.0753 

-.2916 

.1503 

-.3652 

.2405 

-.4063 

48 

.066 

0.000 

-.2871 

-.2794 

-.2839 

-.2810 

. -.2770 

-.2891 

-.2500 

-.3189 

-.2082 

-.3557 

-.1526 

-.3928 

-.0911 

-.4207 

49 

.066 

.236 

-.2985 

-.2897 

-.2943 

-.2927 

-.2869 

-.2976 

-.2607 

-.3186 

-.2179 

-.3613 

-.1636 

-.4008 

-.1030 

-.4180 

50 

.066 

.471 

-.2838 

-.2782 

-.2800 

-.2799 

-.2749 

-.2906 

-.2561 

-.3354 

-.2156 

-.3903 

-.1608 

-.4034 

-.1018 

-.3893 

51 

.044 

0.000 

-.3062 

-.3012 

-.3053 

-.3024 

-.2993 

-.3085 

-.2698 

-.3355 

-.2244 

-.3731 

-.1691 

-.3699 

-.1077 

-.3877 

52 

.044 

.236 

-.3087 

-.3013 

-.3053 

-.3032 

-.2987 

-.3093 

-.2713 

-.3320 

-.2260 

-.3759 

-.1709 

-.3689 

-.1 101 

-.3901 

53 

.044 

.471 

-.2820 

-.2706 

-.2713 

-.2704 

-.2666 

-.2889 

-.2450 

-.3334 

-.2036 

-.3942 

-.1432 

-.3807 

-.0793 

-.3875 

54 

.044 

.882 

-.1080 

-.0117 

-.0080 

-.0091 

-.0065 

-.1307 

.0115 

-.2106 

.0421 

-.2894 

.0945 

-.3290 

.1519 

-.3840 

55 

.022 

0.000 

-.2748 

-.2687 

-.2662 

-.2680 

-.2685 

-.2777 

-.2501 

-.3006 

-.2208 

-.3347 

-.1669 

-.3552 

-.1057 

-.3820 

56 

.022 

.236 

-.2796 

-.2771 

-.2741 

-.2750 

-.2762 

-.2805 

-.2697 

-.2999 

-.2287 

-.3403 

-.1728 

-.3604 

-.1110 

-.3871 

57 

.022 

.471 

-.2773 

-.2641 

-.2647 

-.2656 

-.2602 

-.2807 

-.2384 

-.3100 

-.2005 

-.3548 

-.1385 

-.3740 

-.0716 

-.3865 

58 

.022 

.764 

-.3540 

-.3204 

-.3333 

-.3351 

-.3153 

-.3569 

-.2817 

-.3539 

-.2508 

-.3829 

-.2070 

-.3708 

-.1580 

-.3933 

59 

.464 

-.471 

-.0773 

.0349 

-.0420 

-.0535 

.0441 

-.0884 

.1415 

-.1060 

.2487 

-.2740 

.3628 

-.4183 

.4814 

-.4330 

60 

.110 

. -.471 

-.0239 

.0078 

-.0055 

-.0005 

.0113 

-.0267 

.0627 

-.0848 

.1437 

-.1782 

.2412 

-.2467 

.3530 

-.3344 



TABLE II. -Continued 
(a) Concluded 


a = 





30.3 

35 2 

40.3 

45 3 

50.3 

55.3 

Tube 

x'/l 

y/b/2 

1 Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.937 

0 non 

R.399 

. -.2289 

_ 9966 

-.2932 

1.1745 

-.3552 

1.3440 

-.4019 

1.4720 

-.4398 

1.5610 

, ? 

.874 

0.000 

.8322 

;_-.2287 . 

_._^9916 

-.2977 

1.1603 

-.3589 

1.3120 

-.4093 

1.4332 

-.4462 

, 1.5250 


RR9 

.110 

.7986 

. -.4707 

.9462 

--^4888.. 

-JL_1027 

-.4965 

1.2445 

' -.5035 

1.3573 

-.5017 

1.4405 

4 

; Ri 1 

0.000 




f) 

.819_ 

.no 

.8135 

. -.4258 

.9554 

-.4489 

1.1134 

-.4621 

1.2579 

. -.4748 

1.3700 

-.4683 

1.4569 


.827 

.221 

.7816 

. -.4782. 

.9110 

-.4935 

1.0542 

-.5004 

1.1845 

-.5044 

1.2853 

-.5004 

1,3640 

7 

.707 

n 000 










■ 8 

.707 

049 

.7314 

-.3065 

.8921 

:^3697..._ 

1.0546 

-.4117 

1.2053 

-.4291 

1.3333 

-.4367 

1.4367 

9 

.713 

.197 

.7513 

-.4631 

.9012 

-.4791 

, ,1_J)601 

-.4863 

1.1987 

-.4737 

1.31 11 

-.4722 

1.4026 

in 

.721_ 

.307 

. .7509 

^.4846 

.8908 

-.4994 

1,0362 

-.5033 

1.1660 

-.4985 

1.2731 

-.4825 

1.3594 

: 1 1 

.728 

41R 

.7246 

-.4887 

1 ^8474 

-.5022 

.9746 

-.5038 

1.0908 

-.4938 

1.1844 

-.4780 

' iT2^25 

1? 

.619 

o.non 

.7244 

-_.3080 

.. 8802 

_-^3639 

1.0289 

-.3978 

1.1705 

-.4793 

1.2896 

-.4048 

1.3947 

■ 1,T 

.619 

.123 

_.7236 

-.3419 

.8785 

-.3918. 

1.0258 

-.4084 

1.1695 

-.4386 

1.2861 

-.4115 

1.3908 

, 14 

.619 

946 

.7218 

-.4370 

.8768 

-_4599 

1.0246 

-.4491 

1.1621 

-.4601 

1.2776 

-.4408 

1.3791 

18 

.624 

.374 

.7328 

-.4927 

.8783 

-.5054 

. 7L0152 

-.4975 

1.1441 

-.4770 

1.2490 

-.4606 

1.3369 

16 

.632^ 

.484 

.7276 

^.4925. 

.8621 

-.5031 

.9897 

-.4964 

M077 

-.4765 

1.2036 

-.4608 

1.2879 

17 

.640 

.594 

.6940 

^ -.4824 

t _.8129 

^504 1_. 

.9257 

-.4949 

1.0756 

-.4685 

1.1124 

-.4570 

1.1854 

18 

.530 

0 non 

.7016 

-.3207 

.8387 

-.3728 _ 

.9760 

-.4044 

1.1059 

-.3918 

1.2216 

-.4118 

1.3245 

1 

.530 

197 

.7024 

-.3680 

.8379 

-.4140 

.9728 

-.4304 

1.1018 

-.4086 

1.2170 

-.4323 

1.3184 

, ?n 

.530 

.398 

.7024 

-.4807 

.8336 

-.4904 

.9653 

-.4814 

1.0910 

-.4569 

1.2003 

-.4520 

1.2956 

! 

.536 

.550 

.7207 

-.4947 

.8374 

-.5071 

_9542 

-.4883 

1.0681 

-.^58 

1.1666 

-.4546 

1.2568 

•t? 

.544 

661 

.7127 

-kQEO 

.8209 

-_5058^ 

.9283 

-.4759 

1.0316 

-.4625 

1.1222 

-.4521 

1.2056 

?8 

.552 

.771 

.6747 

-.4616 

^7687 

-.4901 

_ ^609 _ 

-.4715 

.9506 

-.4586 

1.0293 

-.4492 

1.1049 . 

, ?4 

Mm 

0.000 

.6665 

-.3216 

.7906 

-.3729 

.9316 

-.4218 

1.0675 

-.3887 

1.1785 

-.4202 

1.2834 

?8 

.464 

.236 

.6563 

-.3736 

.7824 

-.4166 

.9237 

-.4266 

1.0534 

-.4239 

1 . 1 688 

-.4380 

1.2713 

?6 

.464 

.471 

.5961 

-.4803 

.7366 

-.4850 

.8795 

-.4598 

1.0106 

-.4514 

1.1225 

-.4401 

1.2204 

97 

.464 

647 

8996 

-.4970 

.6750 

-.5029 

.8147 

-.4859 

.9367 

-.4667 

1.0435 

-.4513 

1.1406 

?8 

.464^ 

.764 

.4947 

-.5065 

.6498 

-.5103 

.7794 

-.4824 

.8942 

-.4573 

.9934 

-.4441 

1.0858 

i ?9 

.464. 

.882 

.4642 

_ -.4963 _ 

.6096 

-.5074 

.7187 

-.4612 

.8192 

-.4425 

.9062 

-.4360 

.9872 

80 

, .376 

o.nnn 

.5988 

-.3184 

.7411 

^3742 

78753^ 

-.3908 

1.0042 

-.4155 

1.1193 

-.4122 

1.2249 

1 81 

;376. 

.236 

. .5965 

-.3577 

.^7349 

^4065 _ 

.8704 

-.3957 

.9952 

-.4333 

1.1112 

-.4277 

1.2146 

1 

1 .376 

.471 

.5789 

-.4656 

.7077 

-.4773 

.8369 

-.451 I 

.9595 

-.4496 

1.0693 

-.4370 

1.1711 

I 88 

' .376_ 

647_ 

^.5381 

, -.4981 . 

^6556 

-.4981 

.7766 

-.4771 

.8905 

-.4553 

.9935 

-.4408 

1.0888 

84 

' .376. 

, .764_ 

^.5054 

-.4952 

.6161 

-.4987 

.7321 

-.4583 

.8427 

-.4441 

.9414 

-.4353 

1.0342 

88 

.376 

.882 

...4374 

-.4858 

.5427 

-.4819 

.6526 

-.4383 

.7537 

-.4357 

.8459 

-.4303 

.9329 

86 

.943 

0.000 

.5533 

-.3241 

.6840 

-.3797 

_8139__ 

-.3726 

.9324 

-.3906 

1.0405 

-.4006 

1.1392 

87 

.243 

936 

.5470 

-.3432 

.6764 

-.3936 

. _^062. 

-.3907 

.9760 

-.4084 

1.0316 

-.4113 

1.1303 

88 

.243 

.471 

.5221 

-.4308 

.6477 

-.4374 

.7723 

-.4369 

.8893 

-.4789 

.9910 

-.4217 

1.0873 

89 

943 

647 

4736 

-.4384 

. ..5916 

-.4468 

. ,_J^104 

-.4563 

.8177 

-.4390 

.9133 

-.4265 

1.0031 

40 

.943 

.764 

.4399 

-.4676 

.5536 

-.4637 

,6681 

-.4434 

.7708 

-.4306 

.8636 

-.4224 

.9523 

41 

.943 

.RR9 

.3765 

-.4717 

.4870 

-.4641 

.5890 

-.4236 

.6853 

-.4217 

.7723 

-.4172 

.8561 

49 

. no 

0 non 

.8107 

-.9950 

.6993 

-.3029 

.7254 

-.3675 

.7984 

-.3366 

.8640 

-.3874 

.9279 

4.-^ 

.110 

936 

.8068 

-.3997 

: .6253 

-.3191 

.7196 

-.3776 

.7923 

-.3883 

.8570 

-.3911 

.9206 

44 

.110 

.471 

.4790 

-.3999 

.5944 

-.4042 

.6856 

-.4091 

.7589 

-.4089 

.8228 

-.3949 

.8876 

48 

no 

.647 

.4370 

-.4196 

.5452 

-.4206 

■ 6319 

. -.4330 . 

.7021 

. ~^06 

.7634 

-.4015 

.8317 

4B 

110 

.764 

.4033 

-.4282 

.8080 

-.4219 

.5910 

. -.4193 . 

.6602 

-.4108 . 

.7206 

-.3956 

.7924 

47 

.110, 

RR9 

.3413 

-.4386 

.4389 

-.4227 

.5164 

-.4039 

.5835 

-.4015 

.6413 

-.3916 

.7137 

48 

.066 . 

0.000 

-.0328 

-.4109 

.0100 

-.4138 

....^397 

-.4177 

.0713 

-.3958 

.1163 

-.3692 

.2970 

49 

; .066 1 

.936 

-.0486 

-.4048 

-.0037 

-.4054 

.0260 . 

-.4120 

.0582 

-.3941 

.1484 

: -.3704 

.2966 

; BO 

.066 

471 

-.0436 

! -.4000 

.0014 

-.4024 

. .0364 . 

-.4027 

.0859 

-.3901 

.1821 

' ‘-.3765 

^.2894 


81 

.044 

noon 

-.0474 

-.4014 

.0009 , 

, -.4043 ■ 

; .0468 

-.4066 

.... .1058 

-.3835 

.2161 

-.3510 

.3614 


89 

.044 

.9.36 

-.0499 

-.4019 

-.0006 ' 

' -.4031 ! 

! .0467 ■ 

-.4047 

.1178 

. _-,3807 

.2250 

-.3559 

.4263 

! 


88 

044 

471 

- 0114 , 

-.4000 

.0462 ; 

' -.4046 , 

! .1016 

-.3961 

,1702 

. -.3761 

,2338 

-.3655 

.6512 




84 

.044 

.889 

9038 

-.4194 

.9435 ’ 

ri977 

.2840 

-.3699 

.341 1 

, -.3632 

.4247 

-.3681 

.6123 




85 

.099 

0 000 

- 0433 

-.4010 

.0109 : 

-.4015 

.0705 

-.3899 

.1562 

^ -.3768 

.2785 

-.3530 

.7226 




86 

.099 

9.36 

-.0468 

-.4019 

.0115 , 

' -.4037 

.0775 

-.3941 

.1708 

^-^786 

.2483 

-.3582 

.7204 




87 

.099 

471 

0001 

-.3996 

i .0684 1 

-.4041 

.1348 

-.3907 

.2288 

r-.3754 

.4205 

-.3653 

.6990 




88 

099 

1 764 

-.0989 

-.4061 

1 -.0188 1 

-.4081 

1 ,0663 

-.3708 

. 1 583 

1 -.3624 

: .2762 

-.3658 

.6485 




89 

464 

- 471 

.5948 

-.4381 

J356 

-.4427 


-.4418 

_J_007J 1 

L -.4390 

1.1206 

-.4366 1 

1.2209 

. . . 



LEQ.J 

■ 11Q- 




_ .5920 

-.4142 


._-4.10_2_J 

.7586 1 

r -.4169 

.8245 

' -.4014 1 

r .89 '10 1 

.. 




to 

cn 



TABLE II. -Continued 
( b ) M = 2.16 


a = 





zlZ 1 

1.3 

6,3 ] 

iT3 1 

16.3 

21.3 

26.3 1 

Tube 

x'/J 

y / b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeword 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.937 

0.000 

.0378 

.1213 

.0922 

.0577 

.1644 

.0091 

.2591 

-.0270 

.3742 

-.0605 

.5057 

-.0938 

.6588 

-.1289 

2 

.874 

0.000 

.0286 

.1188 

.0843 

.0546 

.1554 

.0070 

.2534 

-.0312 

.3698 

-.0659 

.5032 

-.0984 

.6579 

-.1338 

3 

.882 

.110 

.0302 

.1283 

.0907 

.0596 

.1640 

.0184 

.2589 

-.1580 

.3716 

-.2200 

.4945 

-.2416 

.6392 

-.2531 

4 

.811 

0.000 















5 

.819 

.110 

.0271 

.1208 

.0843 

.0559 

.1564 

.0068 

.2499 

-.0297 

.3644 

-.0788 

.4958 

-.2203 

.6419 

-.2471 

6 

.827 

.221 

.0388 

.1342 

.0956 

.0626 

.1713 

-.0540 

.2622 

-.1723 

.3701 

-.2174 

.4924 

-.2495 

.6304 

-.2603 

/ 

.707 

0.000 
















.707 

.049 

-.0301 

.0512 

.0201 

-.6035 

.0859 

-.0508 

.1705 

-.0902 

.2756 

-.1180 

.3988 

-.1452 

.5487 

-.1833 

9 

.713 

.197 

.0172 

.1067 

.0728 

.0454 

.1419 

-.0056 

.2294 

-.0523 

.3325 

-.1276 

.4521 

-.2474 

.5946 

-.2632 

.10 

.721 

.307 

.0291 

.1257 

.0888 

.0591 

.1622 

.0149 

.2532 

-.0622 

.3594 

-.2156 

.4815 

-.2545 

.6198 

-.2640 


.728 

.418 

-.0361 

.1424 

.1026 

.0673 

.1797 

-.0985 

.2684 

-.1945 

.3699 

-.2296 

.4848 

-.2433 

.6172 

-.2589 

1 12 

.619 

0.000 

-.0219 

.0527 

.0207 

-.0004 

.0876 

-.0429 

.1716 

-.0800 

.2743 

-.1137 

.3937 

-.1477 

.5427 

-.1824 

13 

.619 

.123 

-.0370 

.0455 

.0119 

-.0119 

.0818 

-.0625 

.1674 

-.0946 

.2726 

-.1206 

.3924 

-.1584 

.5414 

-.2062 

^ 1-4 


.246 

-.0556 

.0275 

-.0066 

-.0291 

.0641 

-.0805 

.1511 

-.1135 

.2601 

-.161 1 

.3834 

-.2356 

.5356 

-.2547 

15 

.624 

.374 

.0068 

.0912 

.0581 

-0341 

.1258 

-.0103 

.2055 

-.0629 

.3094 

-.2302 

.4260 

-.2574 

.5723 

-.2665 

16 

.632 

.484 

.0358 

.1246 

.0866 

.0570 

.1599 

-.0161 

.2390 

-.2018 

.3373 

-.2286 

.4478 

-.2561 

.5867 

-.2677 

17 

.640 

.594 

-.0379 

.1488 

.1050 

.0682 

.1848 

-.1032 

.2660 

-.1920 

.3574 

-.2281 

.4591 

-.2467 

.5818 

-.2585 

ia 

.530 

0.000 

-.0295 

.0519 

.0170 

-.0033 

.0835 

-.0440 

.1642 

-.0813 

.2696 

-.1176 

.3878 

-.1575 

.5267 

-.1893 

19 

.530 

.197 

-.0339 

.0515 

.0141 

-.0079 

.0826 

-.0467 

.1648 

-.0915 

.2687 

-.1205 

.3884 

-.1824 

.5287 

-.2243 ' 

20 

.530 

.395 

-.0722 

.0203 

-.0176 

-.0372 

.0569 

-.1048 

.1510 

-.1175 

.2626 

-.2352 

, .3870 

-.2560 

.5302 

-.2681 

21 

.536 

.550 

.0014 

.0819 

.0481 

.0248 

.1156 

-.0190 

.2008 

-.1965 

.3049 

-.2396 

. .4199 

-.2574 

.5644 

-.2679 

22 

.544 

.661 

.0305 

.1165 

.0800 

.0521 

.1486 

-.0626 

.2298 

-.2079 

.3283 

-.2397 

■ .4379 

-.2532 

.5748 

-.2664 

23 

.552 

.771 

-.0468 

.1474 

.1046 

.0681 

.1789 

-.1 112 

.2545 

-.1982 

.3443 

-.2339 

: .4429 

-.2529 

.5659 

-.2604 

24 

.464 

0.000 

-.0291 

.0501 

.0165 

-.0034 

.0812 

-.0444 

.1612 

-.0822 

.2655 

-.1184 

.3861 

-.1572 

.5248 

-.1890 

2b 

.464 

.236 

-.0251 

.0540 

.0189 

-.0017 

.0849 

-.0466 

.1677 

-.0914 

.2670 

-.1207 

.3855 

-.1906 

.5253 

-.2299 

26 

.464 

.471 

-.0735 

.0249 

-.0158 

-.0452 

.0698 

-.0936 

.1531 

-.1123 

.2572 

-.2262 

.3735 

-.2460 

.5066 

-.2530 

2 / 

.464 

.647 

-.0952 

-.0218 

-.0538 

-.0671 

.0080 

-.1 1 10 

.0867 

-.2195 

.1845 

-.2463 

.2916 

-.2606 

.4143 

-.2702 

28 

.464 

.764 

-.0741 

-.0042 

-.0343 

-.0523 

.0205 

-.1295 

.0858 

-.2353 

.1722 

-.2539 

.2684 

-.2664 

.3802 

-.2736 

• 29 

.464 

.882 

-.0986 

.0144 

-.0165 

-.0325 

.0387 

-.1606 

.1002 

-.2278 

.1799 

-.2494 

.2677 

-.2633 

.3664 

-.2683 

30 

.376 

0.000 

-.0286 

.0535 

.0188 

-.0041 

.0802 

-.0475 

.1586 

-.0867 

.2546 

-.1199 

.3742 

-.1605 

.5064 

-.1909 

31 

' .376 

.236 

-.0308 

.0485 

.0138 

-.0075 

.0747 

-.0519 

.1526 

-.0899 

.2498 

-.1 188 

.3683 

-.181 1 

.4940 

-.2207 

32 

.376 

.471 

-.0515 

.0358 

.0029 

-.0421 

.0621 

-.0704 

.1385 

-.0956 

.2308 

-.2316 

.3446 

-.2581 

.4669 

-.2681 

33 

.376 

.647 

-.0755 

.0095 

-.0317 

-.0512 

.0416 

-.0857 

.1202 

-.191 1 

.2123 

-.2551 

.3199 

-.2675 

.4392 

-.2717 

34 

.376 

.764 

-.0750 

-.0061 

-.0350 

-.0473 

.0227 

-.0922 

.1066 

-.2163 

.1971 

-.2520 

.3045 

-.2660 

.4232 

-.2708 

35 

.376 

.882 

-.0615 

-.0187 

-.0333 

1 -.0371 

.0025 

-.1385 

.0810 

-.2300 

.1688 

-.2419 

.2712 

-.2488 

.3830 

-.2661 

36 

.243 

0.000 

-.0374 

.0333 

.0022 

1 -.0147 

.0587 

-.0593 

.1353 

1 -.0907 

.2248 

-.1203 

.3281 

-.1576 

.4517 

-.1909 

37 

.243 

.236 

-.0333 

.0336 

.0028 

-.0132 

.0592 

-.0515 

.1348 

-.0847 

.2248 

-.1 181 

.3275 

-.1713 

.4510 

-.2107 

38 

.243 

.471 

-.0261 

.0272 

.0024 

-.0085 

.0515 

-.0432 

.1274 

-.0720 

.2197 

-.1656 

.3188 

-.2390 

.4378 

-.2548 

39 

.243 

.647 

-.0274 

.0207 

.0042 

! -.0087 

.0384 

-.0467 

.1076 

-.1454 

.1987 

-.2425 

.2925 

-.2553 

.4042 

-.2575 

40 

.243 

.764 

-.0349 

.0181 

.0030 

1 -.0127 

.0312 

-.0627 

.0936 

-.2128 

.1782 

-.2510 

.2718 

-.2589 

.3803 

-.2616 

■ 41 

.243 

.882 

-.0667 

, .0092 

1 -.0054 

-.0217 

.0190 

-.1391 

.0699 

-.2242 

.1463 

-.2504 

.2359 

-.2598 

.3366 

-.2641 

42 

.110 

0.000 

-.0267 

.0175 

. -.0061 

-.0172 

.0422 

-.0434 

.1135 

-.0693 

.2065 

-.1073 

.3076 

-.1467 

.4248 

-.1842 

43 

. .110 

. .236 

-.0270 

! .0183 

1 -.0029 

• -.0121 

■ .041 1 

-.0429 

.1105 

-.0773 

1 .2047 

-.1039 

.3056 

-.1557 

.4220 

-.1990 

44 

.110 

.471 

-.0131 

.0213 

.01 1 1 

-.0020 

.0454 

-.0398 

.1069 

-.0839 

.1937 

-.1295 

.291 1 

-.21 1 1 

.4010 

-.2312 

45 

.1 10 

.647 

-.0222 

.0196 

.0051 

.0009 

.0338 

-.0480 

.0893 

-.1257 

.1702 

-.2324 

.2635 

-.2380 

.3683 

-.2472 

46 

.1 10 

.764 

-.0279 

.0180 

.0068 

.0039 

.0275 

-.0683 

.0785 

-.1900 

.1542 

-.2388 

.2447 

-.2453 

.3438 

-.2517 

47 

.1 10 

.882 

-.0609 

.0179 

.0097 

. .0034 

.0170 

-.1251 

.0559 

-.2025 

.1248 

-.2427 

.2079 

-.2484 

.2993 

-.2542 

48 

.066 

0.000 

-.1697 

-.1518 

-.1604 

-.1631 

-.1418 

-.1785 

-.1124 

-.1955 

-.0717 

-.2193 

-.0204 

. -.2412 

.0438 

-.2531 

49 

.066 

.236 

-.1798 

-.1605 

-.1689 

-.1738 

-.1514 

-.1857 

-.1207 

-.2070 

-.0807 

-.2232 

-.0312 

-.2475 

" .0328 

-.2568 

50 

.066 

.471 

-.1719 

-.1575 

-.1647 

-.1698 

-.1510 

-.1850 

-.1238 

-.2116 

-.0845 

-.2391 

-.0365 

-.2392 

.0277 

-.2464 

51 

.044 

0.000 

, -.1861 

-.1725 

-.1797 

-.1835 

-.1637 

-.1917 

-.1349 

-.2073 

-.0903 

-.2160 

-.0367 

-.2268 

.0265 

-.2426 

52 

.044 

.236 

1 -.1912 

-.1749 

• -.1823 

• -.1863 

-.1670 

-.1956 

-.1372 

-.2109 

-.0952 

-.2302 

-.0399 

-.2334 

.0238 

-. 2457 ' 

53 

.044 

.471 

-.1753 

-.1627 

-.1690 

-.1701 

-.1569 

-.1884 

'"-■.1283 

-.2173 

-.0858 

-.2351 

-.0303 

-:2385 

.0378 

■ -.■ 2463 " 

54 

.044 

.882 

-.0674 

.0149 

. 009~6 

-.0035 

.01 14 

-.1251 

.0378 

‘ -.1951 

.1033 ■ 

-.2336 

M825 ' 

■ -.2424 

‘.2655 

-.2465 

55 

■^ 22 ' 

0.000 

-.1703 

-.1663 

-.1692 

-.1681 

-.1640 

-.1758 

-.1350 

-.1891 

-.0908 

-.2042 

-; 0354 ' 

■■‘-.221 1 ■ 

■ .0279 

■ -.2383 

56 

.022 

.236 

-.1772 

-.1779 

-.1801 

-.1771 

-.1723 

-.1800 

-.1425 

-.1902 

-.0995 

-.2107 

-.0445 

-.2274 

.0186 

-.2439 

. 57 

.022 

. .471 

-.1775 

-.1643 

-.1701 

-.1703 

-.1585 

-.1844 

-.1278 

-.1965 

-.0834 

-.2223 

-.0286 

-.2363 

.0400 

-.2451 

58 

.022 

.764 

-.1989 

-.1803 

-.1883 

-.1802 

-.1762 

-.2007 

-.1526 

-.2151 

-.1140 

-.2246 

-.0666 

-.2346 

-.0063 

-.2432 

59 

.464 

-.471 

-.0856 

.0242 

-.0257 

-.0478 

.0629 

-.0957 

.1449 

-.1365 

.2518 

-.1918 

.3751 

. -.2550 

.5079 

-.2678 

60 

.1 10 

-.471 

-.0244 

.0181 

.0016 

-.0061 

.0374 

-.0431 

.1007 

-.0884 

. ,1869 

-.1259 

.2867 

-.2139 

.3990 

-.2394 



TABLE II. -Continued 
(b) Concluded 


a = 





31 

3 

36 3 

41 

3 


46 3 

51.3 

56.3 

61.3 

Tube 

^71 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.937 

0.000 

.8249 

-.1640 

9954 

-.1980 

1.1564 

- 

.2210 

1.3151 

-.2381 

1.4731 

-.2545 

1.6077 

-.2508 

1.7120 

-.2469 

2 

.874 

0.000 

.8201 

-.1714 

.9886 

-.2075 

1.1526 

- 

.2327 

1.3088 

-.2505 

1.4585 

-.2643 

1.5849 

-.2633 

1.6824 

-.2598 

3 

.882 

.110 

.7904 

-.2631 

.9479 

-.2706 

1.1002 

- 

.2763 

1.2441 

-.2772 

1.3845 

-.2751 

1.5017 

-.2704 

1.5937 

-.2647 

4 

.811 

0.000 
















5 

.819 

.110 

.8046 

-.2584 

.9655 

-.2643 

1.1202 

- 

.2674 

1.2639 

-.2656 

1.4055 

-.2687 

1.5221 

-.2578 

1.6184 

-.2487 

6 

.827 

.221 

.7805 

-.2692 

.9277 

-.2749 

1.0707 

- 

.2785 

1.201 1 

-.2777 

1 3274 

-.2785 

1.4322 

-.2642 

1.5178 

-.2547 

7 

.707 

0.000 
















8 

.707 

.049 

.7075 

-.2146 

.8728 

-.2376 

1.0443 

- 

.2512 

1.2191 

-.2585 

1.3686 

-.2611 

1.4982 

-.2559 

1.6071 

-.2452 

9 

.713 

.197 

.7441 

-.2717 

.8986 

-.2758 

1.0584 

- 

.2778 

1.2135 

-.2773 

1.3575 

-.2785 

1.4754 

-.2611 

1.5747 

-.2476 

10 

.721 

.307 

.7581 

-.2724 

.9001 

-.2782 

1.0479 

- 

.2791 

1.1910 

-.2775 

1.3231 

-.2799 

1.4311 

-.2615 

1.5232 

-.2463 

1 1 

.728 

.418 

.7459 

-.2702 

.8704 

-.2773 

1.0013 

- 

.2787 

1.1324 

-.2778 

1.2421 

-.2798 

1.3368 

-.2619 

1.4182 

-.2442 

1? 

.619 

0.000 

.7052 

-.2119 

.8725 

-.2365 

1.0425 

- 

.2527 

1.2074 

-.2548 

1.3416 

-.2577 

1.4658 

-.2559 

1.5684 

-.2424 

13 

.619 

.123 

.7042 

-.2345 

.8697 

-.2513 

1.0400 

— 

.2610 

1.2059 

-.2512 

1.3386 

-.2636 

1.4614 

-.2574 

1.5639 

-.2432 

14 

.619 

.246 

.6994 

-.2603 

.8662 

-.2679 

1.0373 

- 

.2705 

1.2018 

-.2580 

1.3328 

-.2666 

1.4512 

-.2576 

1.5496 

-.2432 

13 

.624 

.374 

.7250 

-.2742 

.8807 

-.2794 

1.0374 

- 

.2789 

1.1887 

-.2751 

1.3096 

-.2750 

1.4178 

-.2615 

1.5074 

-.2443 

16 

.632 

.484 

.7275 

-.2752 

8741 

-.2803 

1.0187 

- 

.2793 

1.1608 

-.2766 

1.2718 

-.2749 

1.3699 

-.2612 

1.4543 

-.2431 

17 

.640 

.594 

.7065 

-.2697 

.8376 

-.2775 

.9673 

- 

.2782 

1.0938 

-.2757 

1.1870 

-.2735 

1.2719 

-.2605 

1.3466 

-.2414 

18 

.530 

0.000 

.6824 

-.2170 

.8472 

-.2407 

1.0207 

— 

.2444 

1.1613 

-.2487 

1.2894 

-7257^ 

1.4075 

-.2525 

1 .5038 

-.2409 

19 

.530 

.197 

.6844 

-.2447 

.8491 

-.2576 

1.0218 

- 

.2480 

1.1582 

-.2654 

1.2861 

-.2640 

1.4022 

-.2560 

1.4973 

-.2424 . 

20 

.530 

.395 

.6877 

-.2741 

.8517 

-.2772 

1.0196 

- 

.2698 

1 . 1 508 

-.2710 

1.2721 

-.2670“ 

1.381 1 

-.2593 

1.4727 

-.2432 

21 

.536 

.550 

.7158 

-.2748 

.8730 

-.2788 

1.0266 

— 

.2767 

1.1442 

-.2708 

1.2430 

-72666““ 

1.3423 

-.2591 

1.4281 

-.2429 

22 

.544 

.661 

.7178 

-.2748 

.8648 

-.2786 

1.0062 

- 

.2761 

1.1 166 

-.2692 

1.2045 

-.2655 

1.2938 

-.2582 

1.3748 

-.2420 

23 

.552 

.771 

.6932 

-.2692 

.8224 

-.2763 

.9476 

- 

.2755 

1.0467 

-.2672 

1.1271 

-.2643 

1.1991 

-.2574 

1.2682 

-.2406 

I 

.464 

0.000 

.6827 

-.2178 

.8476 

-.2412 

.9888 

- 

.2437 

1.1152 

-.2589 

1.2480 

-.2518 

1.3674 

-.2485 

1.4686 

-.2389 

23 

.464 

.236 

.6823 

-.2482 

.8429 

-.2593 

.9790 

- 

.2609 

1.1063 

-.2633 

1.2386 

-.2577 

1.3570 

-.2507 

1.4564 

-.2395 

26 

.464 

.471 

.6530 

-.2554 

.7934 

-.2565 

.9148 

- 

.2558 

1.0555 

-.2485 

1 . 1 908 

-.2452 

1.3069 

-.2397 

1.4035 

-.2272 

27 

.464 

.647 

.5513 

-.2735 

.6902 

-.2761 

.8268 

- 

.2751 

9833 

-.2671 

1.1 154 

-.2615 

1.2262 

-.2556 “ 

1.3182 

-.2403 

2R 

.464 

.764 

.5086 

-.2753 

.6465 

-.2772 

.7899 

- 

.2719 

.9490 

- 2648 

1.0728 

-.2607 

1.1757 

-.2539 

1.2624 

-.2389 

29 

.464 

.882 

.4777 

-.2726 

.6046 

-.2758 

.7472 

- 

.2690 

.8954 

-.2608 

.9998 

-.2589 

1.0896 

-.2516 

1.1658 

-.2376 

30 

.376 

0.000 

.6447 

-.2211 

.7745 

-.2429 

.9163 

- 

.2595 

1.0600 

-.2415 

1.1949 

-.2448 

1.3158 

-.2425 

1.4185 

-.2353 

31 

.376 

.236 

.6328 

-.2436 

.7694 

-.2564 

.9131 

- 

.2662 

. 1.0527 

, -.2513 

, 1.1859 

-.2511 

1.3067 

-.2428 

1.4078 

-.2352 

32 

.376 

.471 

.6069 

-.2724 

7499 

-.2749 

.8908 

— 

.2690 

1.0188 

-.2579 

' 1.1472 

-.25675“ 

1.2617 

-.2457 

1.3588 

-.2356 

33 

.376 

.647 

.5755 

-.2738 

.7150 

-.2753 

.8430 

- 

.2687 

.9576 

-.2601 

1.0772 

-.2576 

1.1833 

-.2479 

1.2748 

-.2355 

34 

.376 

.764 

.5574 

-.2728 

.6923 

-.2753 

.8069 

- 

.2660 

.9153 

-.2586 

1 .0307 

-.2566 

1.1321 

-.2458 

1.2196 

-.2348 

35 

.376 

.882 

.5059 

-.2717 

6279 

-.2754 

.7354 

- 

.2619 

.8356 

' -.2566 

.9435 

-.2556 

1.0377 

-.2427 

1.1 192 

-.2337 

36 

.243 

0.000 

.5930 

-.2200 

.7353 

-.2433 

.8651 

- 

.2387 

1.0039 

-.2292 

1.1364 

-.2423 

1.2481 

-.2354 

1.3420 

-.2304 

37 

.243 

.236 

.5900 

-.2372 

.7278 

-.2531 

.8583 

— 

.2281 

.9970 

-.2392 

1.1270 

-.2464 

1.2391 

-.2342 

1.3332 

-.2292 

38 

.243 

.471 

.5690 

-.2622 

.6987 

-.2658 

.8269 

— 

.2498 

.9619 

-.2513 

1.0878 

-.2512 

1.1956 

-.2353 

1.2869 

-.2295 

39 

.243 

.647 

.5254 

-.2650 

.6459 

-.2652 

.7690 

- 

.2586 

.8971 

-.2538 

. 1.0151 

-.2513 

1.1166 

-.2360 

1.2005 

-.2293 

40 

.243 

. .764 

' .4966 

-.2670 

.6122 

-.2672 

.7320 

— 

.2575 

.8544 

-.2525 

.9695 

-.2509 

1.0675 

-.2346 

1.1491 

-.2291 

41 

.243 

.882 

.4428 

-.2700 

.5500 

-.2675 

.6631 

- 

.2555 

.7769 

-.2513 

.8838 

-.2500 

.9753 

-.2322 

1.0522 

-.2285 

42 

.110 

0.0' 0 

.5550 

-.2155 

.6840 

-.2390 

.8199 

- 

.2074 

.9458 

-.2334 

1.0260 

-.2376 

1.0855 

-.2276 

1.1430 

-.2244 

43 

.110 

' .236 

.5517 

. -.2307 

.6797 

-.2255 

.8143 

- 

.2232 

.9410 

-.2383 

1.0196 

-.2408 

1.0778 

-.2268 

1.1352 

-.2227 

44 

.1 10 

.471 

.5270 

' -.2405 

.651 1 

-.2376 

.7798 

- 

.2360 

.9054 

-.2326 

.9830 

-.2316 

1 .0-1 1 6 

-.2159 

1.1003 

-.21 13 

45 

.1 10 

' .647 

' .4866 

-.2558 

.6053 

-.2539 

.7276 

- 

.2505 

.8504 

-.2460 

.9236 

-.2454 

.98:^ 

-.2268 

1.0389 

-.2201 

46 

.110 

.764 

.4568 

-.2569 

.5713 

-.2556 

.6892 

- 

.2486 

.8085 

-.2438 

.8801 

-.2447 

.9367 

-.2246 

.9968 

-.2181 

47 

.110 

.882 

.4046 

-.2582 

.5114 

-.2557 

.6213 

Ln 

.2456 

. .7337 

-.2419 

.8016 

-.2435 

.8571 

-.2227 

.9172 

-.2167 

48 

.066 

0.000 

.1142 

: -.2556 

.1831 

-.2464 

I .2463 


.2451 

.2888 

-.2317 

.3265 

-.2282 

! .3579 

' -.2237 

.5139 

-.2181 

49 

.066 

, .236 

.1023 

, -.2549 

.1699 

-.2561 

.2324 


.2443 

' .2751 

-.2348 

.3143 

-.2333 

. .3662 

-.2237 

.5155 

-.2164 

50 

.066 

' .471 

.0968 

-.2508 

1652 

- 2524 

.2311 

- 

.2420 

.2805 

-.2372 

.3323 

-.2377 

i .4229 

-.2233 

.5100 

' -.2144 

51 

.044 

0.000 

.0969 

' -.2489 

1663 

-.2450 

.2336 

- 

.2426 

.2882 

-.2298 

.3534 

-.2224 

' .4511 

-.2206 

.6001 

1 -.2126 

52 

: .044 

.236 

.0937 

' -.2505 

.1623 

-.2510 

.2302 

- 

.2425 

, .2872 

-.2323 

.3588 

1 -.229_1_ 

! .4625 

-.2203 

i .6603 

! -.2104 

53 

: .044 

.471 

.1125 ' 

! -.2509 

T8^ 

- 2524 

1 .2680 

- 

.2412 

.3361 

-.2340 

.4086 

1 -.2355 

1 .4702 

-.2197 

.8904 

-.2077 

54 

.044 

.882 

.3530 

! -.2507 

4244 

- 2499 

.4831 “ 

- 

.2349 

.5172 

-.2314 

.5645 

1 -.2340 

.6471 

-.2162 

.■sV5“4“n 

-.2044 1 

55 

.022 

0.000 

.0981 

-.2486 

.1680 , 

: -.2459 

.2386 

- 

.2415 

.3055 

: -.2285 

.3928 

-.2197 

.“51“59“ 

-.2166 

.9337 

-.2062 ! 

56 

.022 

.236 

.0894 

-.2505 

1599 

- 251 1 

.2344 

- 

.2422 

3086 

-.2310 

.4038 

-.2271 

.5058 

-.2165 

.9286 

-.2030 

57 

.022 

.471 

.1175 

-.2500 

1968 

-.2513 

.2827 

- 

.2389 

.3631 

-.2312 

.4519 

-.2331 

.6240 

-.2155 

.9030 

-.1992 

58 

.022 

.764 

.0532 

-.2487 

.1171 

-.2491 

.2062 

- 

.2352 

.3087 

-.2287 

.4051 

-.2326 

.5161 

-.2140 

.8549 

-.1967 

59 

.464 

-.471 

.6519 

-.2714 

7963 

-.2735 

.9156 

- 

.2722 

1.0560 

-.2644 

1.1910 

-.2597 

1.3075 

-.2497 

1.4045 

-.2390 

•60 

.110 

-.471 

.5241 

-.2524 

.6492 1 

1 -.2399 

.7814 

- 

.2477 

.9047 

-.2429 

.9845 

-.2346 

1.0456 

-.2267 

1.1021 

-.2247 


ro 


TABLE 11. -Continued 
(c) M = 2.86 


J 

_ 1 

Tube 

//z 


z±Z 1 

.3 1 

5.3 1 

10.3 1 

15.3 1 

20.3 1 

25.3 1 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 


m-vM 

l!l!l!li| 

■KiliE! ■ 

.1144 

.0464 

.0492 



MIllM 

-.0284 

.3019 

-.0507 

.4292 

-.0738 

.5780 

-.0940 


PttI 

buiw 


.1152 

.0443 

.0486 

.1068 

m»MBi 

■II III w 

-.0299 

.3023 

-.0516 

.4307 

-.0748 

.5787 

-.0957 


mmyrn 

.110 

-.0009 

.1256 

.0508 

.0555 

.1169 

-.0018 

.2038 

-.0788 

.3086 

-.1 152 

.4304 

-.1285 

.5699' 

-.1449 


.811 1 

0.000 

.0003 

.1136 

.0439 

.0479 

.1054 

.0006 

.1912 

-.0312 

.3004 

-.0527 

.4293 

-.0721 

.5750 

-.0922 

■^1 

R3P1 

.1 10 

.0005 

.1178 

.0467 

.0504 

.1094 

.0002 

.1947 

-.0208 

.3016 

-.1146 

.4278 

-.1343 

.5703 

-.1490 


PKM 

mmm 

BEIiEEK 


Bii 11 ■ 

Bii m ■ 

^HKuE 


KUUJil 

-.0877 

.3139 

-.1257 

.4340 

-.1364 

.5682 

-.1516 


Hflfl 

PKtHHB 

■KHB 

mam 













rs 

.707 

.049 

-.0407 

.0534 

miiilfcH 


manK 

BiiJilB 

.1192 

-.0694 

.2134 

-.0865 

.3282 

-.1068 

.4619 

-.1262 

9 

.713 

.197 

-.0049 

.1 101 

.0420 


■ilill.B 

IO‘l*^K 

.1840 1 

-.0260 

.2880 

-.1297 

.4091 

-.1388 

.5392 

-.1540 

■DH 

.721 

.307 

.0008 

.1252 

.0524 

■EBEI^B 

■UDB 

^KBDK 


-.0983 

.3058 

-.1304 

.4290 

-.1394 

.5622 

-.1535 



■EiEl 


.1442 

.0646 

.0676 

BBHM 

-.0265 

.2190 

-.1001 

.3209 

-.1317" 

.4376 

-.1395 

.5618 

-.1537 

lJ2i 

.619 

pRiiiita 


mUTfiK 

-.0025 

-.0013 

IHI^a 


.1176 

-.0642 

.2133 

-.0800 

.3294 

-.1035 

.4627 

-.1195 

mtm 

R3E1 

mur^m 

BtEfcyK 

miZ»M 


-.0102 

^KBsSE 

-.0491 

.1111 

-.0766 

.2091 

-.0879 

.3267 

-.1179 

.4609 

-.1387 

mxm 

raua 

.246 

-.0625 

.0262 

-.0251 

-.0247 

.0236 

-.0622 

.0962 

-.0881 

.1931 

-.1362 

.3124 

-.1457 

.4490 

-.1541 

nm 

i^ai 

.374 

■ |i|i| 1 El 

■EEEMI 

IHQI&HI 

.0450 

.1024 

■ HiliIlM 


-.1038 

.2683 

-.1366 

.3798" 

-.1408 

.5075 

-.1548 

■ai 

w*ym 

^KEEM 

ITITTI Ml 

.1303 

.0566 

.0588 

^BHB 

■■IliUTM 

TTTM 

-.1047 

.3039 

-.1363 

.4161 

-.1423 

.5360 

-.1553 

LL7_ 

.640 

.594 

-.0309 

.1516 

.0707 

.0728 

.1433 

-.0346 

.2254 

-.1049 

.3244 

-.1347 

.4347 

-.1420 

.5486 

-.1548 


.530 

0.000 

-.0386 

.0486 

-.0017 


.0484 

-.0402 

.1202 

-.0668 

.2130 

-.0874 

.3293 

-.1092 

.4620 

-.1266 


H&l 

EECHi 

-.0514 

.0483 

-.0109 

-.0127 

.0477 

-.0524 

.1200 

-.0775 

.2121 

-.0894 

3296 

-.1313 

.4634 

-.1469 

20 

.530 

.395 

-.0673 

.0209 


-.0310 

.0221 

-.0687 

.1002 

-.0961 

.2005 

-.1343 

.3244 


.4620 

-.1559 

21 

.536 

.550 

-.0006 

.1060 

.0443 

.0454 


.0021 

.1673 

-.1091 

.2566 

-.1416 

.3717 

-.1471 

.5024 

-.1571 

22 

.544 

.661 

-.0228 

.1325 

.0602 

.0615 

.1264 

-.0283 

.2008 

-.1124 

.2^08 

-.1400 

.4009 

-.1463 

.5245 

-.1567 

mtm 

wssm 

Jl\ 

-.0375 

.1556 

■EBEM 

EBBE^K 

.1486 

-.0406 

El^^ 

-.1 105 

.3173 

-.1393 

.4193 

-.1462 

.5309 

-.1563 

IB3H 

.464 

0.000 

-.0380 

.0498 

BEBEKi 

m*i‘P-B 

.0508 


.1190 

-.0644 

.2103 

-.0873 

.3277 

-.1044 

.4622 

-.1273 

1^ 

.464 

.236 

-.0508 

.0513 


-.0060 

.0519 

-.0512 

.1227 

-.0768 

.2143 

-.0918 

.3291 

-.1344 

.4641 

-.1485 1 


KM 

HUE 


.0161 


-.0367 

.0217 

-.0697 

.1020 

-.1087 

.1956 

-.1339 

.3161 

-71363 

.4508 

-.1488 ; 

wtm 

RM 

■BM 

-.0600 

.0047 

M‘H4^ M 

-.0317 

.0072 

-.0598 

.0610 

-.1256 

.1412 

-.1439 

.2465 

-.1487 

3663^ 

==7l 57V 1 

mum 

KM 

.764 

-.0679 

.0302 

^E‘IT>IE 



-.0749 

.0831 

-.1338 

.1512 

-.1492 

.2432 

-.1490 

.3480 

-.1585 

wfum 

KM 


-.0748 

.0462 

-.0041 

BB‘l‘FtEI 

.0474 

-.0790 

.1023 

-.1325 

.1684 

-.1477 

.2535 

-.1466 

.3497 

-.1573 


mriim 

pmniiM 


.0512 

-.0003 

-.0022 

.0540 

-.0390 

EBB^B 

-.0668 

.2079 

-.0891 

.321 1 

-.1129 

.4556 

-.1290 

31 

mrim 


-.0411 

.0491 

-.0016 

-.0037 

.0524 

BBiIHiB 

BHEl^B 

-.0776 

.2095 

-.0895 

.3226 

-.1295 

.4528 

-.1451 

32 

.3/6 

■HiE 

mr‘H-i‘E 

.0400 

E mi II ■ 

muj PB 

muB 

-.0703^ 

.1098 

-.0991 

.1958 

-.1386 

.3021 

-.1489 

.4264 1 -.1564 


imtim 



IBKIOEEI 

-.0363 

m*M^ B 

IHKM 

-.0734 

.0856 

-.1166 

.1691 

-.1454 

.2767 

-.1507 

.3965 1 -.1573 



HM 

'^*hfhE 


IB‘KM m 

-.0349 

.0069 

-.0524 

.0731 

-.1266 

.1585 

-.1481 

.2612 

-.1497 

.3809 I -.1577 

\ 35 

.376 

.882 

-.0601 


imauuam 

-.0175 

.0084 

-.0671 

.0638 

-.1383 

.1444 

-.1^02 

.2430 

-.1501 

.3577 i -.1574 

PM 

.243 

0.000 

-.0392 

.0450 

-.0016 

IKBEM 

II^E^SE 



-.0686 

.2031 

-.0899 

.3075 

-.1098 

.4315 1 -.1281 


HO 

lOi^ 


.0419 

-.0045 

-.0068 

.0468 

-.0416 

.1115 

-.0675 

.1^64 

-.0905 

.3025 

-.1209 

.4293 'i -.1405 


IBgEO 

^KSI 

1 -.0440 

l■E]^HE 


-.0100 

.0401 

-.0459 

.1037 

-.0750 

.1863 

-.1307 

.2901 

-.1444 

.4154 1 -.1538 


IHO 

■TLiJ 


lEKSM 



II^BEl£B 

-.0491 


-.0904 

.1764 

-.1342 

.2760 

-.1458 

.3921 ‘ -.1568 

EM 

IHO 




-.0231 

-.0249 

.0233 

-.0569 

.0854 

-.1151 

.1647 

-.1465 

.2592 

-.1472 

.3707 ‘ -.1576 

41 

IHO 

mmm 

B939IH 

.0024 

-.0220 

-.0227 

.0067 

-.0642 

.0659 

-.1438 

.1391 

-.1534 

.2288 

-.1482 

.3339 ' -.1580 

42 

Ibiui 

PS&Ql 


.0334 

-.0093 

-.0108 

.0385 

-.0439 

.1033 

-.0702 

.1843 

-.0912 

.2884 

i -.1107 . .4072 , -.1261 

43 

1 .no 

WBsm 

BK^E 

.0343 

.0029 

-.0094 

.0543 

mg^E 


-.0600 

.2160 

-.0849 

.3286 

! -.1135 1 .4592 . -.1352 

44 

IHHO 

KfeU 



-.0036 

-.0C75 

.0349 

-.0318 

.0986 

-.0633 

.1764 

-.1102 

.2748 

1 -.1339 : .3888 : -.1464 

45 

mo 

■Egg 



-.0025 

-.0035 

.0279 

-.0354 

.0873 

-.0929 

.1624 

-.1393 : .2587 i -.1456 I .3689 : -.1545 

46 

1 .1 10 

1 .764 

-.0434 

IKifeM 

-.0027 

-.0032 

iBEsam 

IB1‘I™B 

IBH^SB 

-.1251 

.1469 

-.1489 ' .2400 , -.1474 .-3465 • -.1553 

47 

IHIO 


-.0724 

.0111 



.0139 

-.0777 

.0586 

-.1391 

.1230 

-.1512 : .2091 ' -.1482 ' 3085 -.1554" 

48 

IKM 

lEEM 


-.0848 

-.1010 

-.101 1 

-.0805 

-.1196 

-.0519 

1 -.1265 

-.0178 

-.1334 .0252 , -.1465 .0811 -.1513 

ieeb 

IKM 

iWEfta 


-.0926 

-.1084 

-.1089 

-.0886 

-.1201 


1 -,ll42 

-.0251 

-.1410 • r0205 -.1523 3734 =0562“ 

Ike 

IffiM 

imai 

RHII-fM 

-.0954 

-.1069 

-.1076 

-.0907 

-.1177 

IBTNM*B 

1 -.1383 

I -.0289 ; -.1513 .0154 -.1532 .0686 -.1550 


IBEO 

iKWItl*! 

IBIKf ^E 

-.1032 

-.1168 

-.1174 

-.0986 

-.1219 

-.0729 

! -.1235 

1 -.0427 f -.1310 . -.0004 -.1458 .0590 -.1512 

1^1 

IffiM 

IBUU 


-.1054 

-.1 182 

-.1186 

-.1013 

-.1276 

-.0755 

f -.1269 

! -.0442 ! -.1371 . -.0009 -.1481 .0552 -.1530 

1 53 

IKM 


1 -.1204 

-.1030 

-.1114 

-.1122 

-.0984 

-.1215 


1 -.1376 

I -.0404 1 -.1498 ^0^^ -J528 .0627 . -.1547 

1^ 

IMigEl 



.0038 

-.0048 

-.0054 

.0062 

-.0845 

, .0483 

1 -.1364 : .1100 1 -.1487 .1906 ' -.1476 .2829 -.1538 


IKH 



MI‘H-E 


-.1156 

-.1012 

1 -.1151 


1 -.r220 1 -.0456 1 -.1311 -.b002 -.1446 ^ ^604 -.1499 

1^ 

! .022 

1 .236 

-.1208 

1 -.1122 

I -.1216 

faiyffE 

IBII*^‘E 

i -.1190 


1 -jTi3 -.0526 -.1334 -70082 -.1469 ' 1^498 -.7521 

' 5/ 

! .022 ! .471 

-.1217 

! -.1073 

-.1140 

1 -.1147 , -.1028 , -.1215 

i -.0778 

' -.f28^0 ! -.0440 ' -.1444 ^036 -.1518 ^644 -.1543 


-.1206 

1 -.1130 

-.1172 

-.1175 

-.1089 : -.1183 

1 -.OWC) 

-.1358 i -.0602 , -.1480 ■ -.0199 ' -.1510 .0327 -.1534 


KISM 

-.0351 

-.0361 

.0217 . -.0708 

1 .1021 

-.1136 i .1967 , -.1415 , .3190“ -.1441 ' .4529 -.1565 

teii— ■■■■PTTai 


-.0071 

-.0075 

.03T7 t -.03T5 


-.0630 .1751 i -.1118 .2739 -.1423 .3891 -.1544 



TABLE II. -Continued 
(c) Concluded 









a 

= 









30 3 

35 3 

40 3 

45 3 

50 3 

55 3 

60.3 

Tube 

%/l 

y/b/2 1 Windward 

Leeward 

Windword 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeword 

1 

.937 

0.000 

.7335 

-.1135 

.9024 

1.0749 

-.1370 

1.2452 

1.4032 

-.1424 

1.5479 

1.6751 

-.1467 

? 

.874 

0.000 

.7354 

-.1164 

.9048 

1.0755 

-.1439 

1.2466 

1.4054 

-.1526 

1.5455 

1.6626 

-.1529 

3 

.882 

.110 

.7182 

-.1511 

.8751 

1.0355 

-.1565 

1.1929 

1.3398 

-.1593 

1.4697 

1.5767 

-.1546 

4 

.81 1 

0.000 

.7327 

-.1079 

8979 

1.0687 

-.1325 

1.2405 

1.3943 

-.1340 

1.5310 

1.6428 

-.1233 

5 

.819 

.110 

.7239 

-.1530 

.8837 

1.0504 

-.1547 

1.2162 

1.3650 

-.1566 

1.4975 

1.6071 

-.1514 

' 6 

.827 

.221 

.7118 

-.1554 

.8595 

1.0131 

-.1583 

1.1639 

1.2976 

-.1599 

1.4168 

1.5150 

-.1530 

7 

.707 

0.000 


fi 

,707 

.049 

.6149 

-.1384 

.7771 

.9472 

-.1470 

1.1220 

1.3021 

-.1521 

1.4629 

1.5874 

-.1474 

' 9 

.713 

.197 

.6775 

-.1572 

.8278 

.9844 

-.1595 

1.1441 

1.3072 

-.1598 

1.4549 

1.5683 

-.1512 

10 

.721 

.307 

.7031 

-.1574 

.8499 

.9919 

-.1602 

1.1351 . 

1.2843 

-.1605 

1.4200 

1.5239 

-.1512 

11 

.728 

.418 

.6943 

-.1570 

.8356 

.9671 

-.1597 

1.0905 

1.2213 

-.1603 

1.3393 

1.4294 

-.1508 

12 

.619 

0.000 

.6134 

-.1302 

.7760 

.9475 

-.1425 

1.1278 

1.3030 

-.1438 

1.4461 

1.5626 

-.1392 

13 

.619 

.123 

.6123 

-.1483 

.7749 

.9467 

-.1553 

1.1273 : 

1.3012 

-.1558 

1.4432 

1.5592 

-.1501 

14 

,619 

.246 

.6039 

-.1572 

.7684 1 

.9428 

-.1595 

1.1247 

1.2962 

-.1585 

1.4371 

1.5486 

-.1508 

15 

.624 

.374 

.6504 

-.1578 

.8027 , 

.9630 

-.1601 

1.1300 ' 

1.2884 

-.1594 

1.4179 

1.5168 

-.1512 

16 

.632 

.484 

.6690 

-.1579 

8096 

.9588 

-.1603 

1.1127 1 

1.2582 

-.1596 

1 .3780 

1.4695 

-.151 1 

17 

.640 

.594 

.6671 

-.1576 

.7925 

.9238 

-.1600 

1.0589 

1.1884 

-.1594 

1.2928 

1.3732 

-.1506 

18 

.530 

0.000 

.6123 

-.1401 

.7761 

.9486 

-.1534 

1.1270 ' 

1.2845 

-.1550 

1.4075 

1.5-21 1 

-.1519 

19 

.530 

.197 

,6138 

-.1530 

.7768 

.9494 

-.1573 

1.1271 

1.2837 

-.1573 

1.4053 

1.5157 

-.1525 

20 

.530 

.395 

.6140 

-.1587 

.7782 

.9511 


1.1260 

1.2777 


1.3925 

1.4950 


71 

.536 

.550 

,6450 

-.1591 

.7982 

.9593 

-.1609 

1.1197 

1.2583 

-.1595 

1.3590 

1.4504 

-.1513 

2? 

.544 

.661 

.6577 

-.1588 

7991 

.9496 

- 1606 

1.0992 

1.2292 

-.1590 

1.3190 

1.4022 

-.1509 

2.3 

.552 

.771 

.6501 

-.1588 

.7754 

.9073 

-.1608 

1.0419 

1.1565 

-.1590 

1.2343 

1.3061 

-.1506 

24 

.464 

0.000 

.6139 

-.1407 

.7771 

.9484 

-.1465 

1.1201 

1.2411 

-.1419 

1.3712 

1.4886 

-.1355 

25 

.464 

.236 

.6157 

-.1538 

.7782 

.9480 

-.1566 

1.1152 

1.2294 

-.1558 

1.3604 

1.4781 

-.1506 

25 

.464 

.471 

.5986 

-.1503 

.7552 

.9100 

-.1517 

1.0524 

1.1661 

■ -.l508 

1.3083 

1.4256 

-.1457 

27 

.464 

.647 

.5006 

-.1591 

.6469 

.7961 

-.1604 

.9450 

1.0813 

-.1588 

1.2302 

1.3439 

-.1505 

28 

,464 

.764 

.4681 

-.1598 

.6033 

.7462 

-.1611 

.8972 

1.0444 

-.1592 

1.1884 

1.2928 

-.1499 

29 

.464 

.882 

.4583 

-.1589 

.5774 

.7025 

-.1600 

.8459 

.9922 

-.1583 

1.1185 

1.2062 

-.1491 

30 

.376 

0.000 

.6052 

-.1426 

.7618 

.9109 

-.1544 

1 0418 

1.1838 

-.1551 

1.3238 

1.4452 

-.1503 

31 

.376 

.236 

.5977 

-.1523 

.7496 

.8999 

-.1572 

1.0364 

1.1773 

-.1561 

1.3161 

1.4364 

-.1502 

32 

.376 

.471 

.5645 

-.1586 

.7141 

.8648 

-.1602 

1.0084 

1.1457 

-.1579 

1.2771 

1.3904 

-.1500 

33 

.376 

.647 

.5292 

-.1590 

.6721 

.8193 

-.1602 

9617 

1.0874 

-.1582 

1.2055 

1.3108 

-.1493 

34 

.376 

.764 

.5137 

-.1595 

.6550 

.7995 

-.1607 

.9339 

1.0482 

-.1583 

1.1587 

1.2587 

-.1484 

35 

1 .376 

.882 

.4834 

-.1592 

.6148 ' 

.7448 

- 1603 

8672 

.9693 

-.1579 

1.0726 

1.1633 

-.1481 

36 

.243 

0.000 

.5657 

-.1432 

7092 

.8576 

- 1534 

1 0037 

1.1458 

-.1532 

1.2767 

1.3907 

-.1493 

37 

' .243 

.236 

.5650 

-.1498 

7091 

.8549 

-.1559 

.9967 

1.1379 

-.1536 

1.2690 

1.3818 

-.1493 

38 

.243 

.471 

.5510 

-.1564 

.6932 

.8313 

-.1578 

.9649 

1.1019 

-.1545 

1.2280 

1.3368 

-.1494 

39 

.243 

.647 

.5183 

-.1590 

.6526 

.7809 

-.1602 

.9050 

1.0368 

-.1569 

1.1560 

1.2543 

-.1516 

40 

.243 

.764 

.4938 

-.1594 

.6243 

.7470 

- 1605 

.8666 

.9940 

-.1571 

1.1095 

1.2043 

-.1518 

41 

.243 

.882 

^ .4418 

-.1595 

5684 

, .6839 

-.1606 

.7964 

.9153 

-.1567 

1.0232 

1.1116 

-.1516 

42 

.110 

0,000 

5389 

, -.1422 

.6847 

.8251 

-.1383 

.9652 

1.0991 

-.1502 

1.1839 

1.2363 

-.1512 


.1 10 

.236 

.5509 

-.1478 

6917 

.8329 

-.1445 

9739 

1.1057 

-.1502 

1.1919 

1.2449 

-.1512 

, 

1 44 

.110 

.471 

.5114 

' -.1487 

6470 

.7829 

- 1465 

9203 

1.0509 

-.1442 

1.1364 

1.1894 

-.1451 

'tt- 

' .110 

' .647 

.4857 

' -.1575 

6113 

.7409 

-.1569 

8718 

.9962 

-.1515 

1.0800 

1.1296 

-.1509 

46 

.110 

1 .764 

.46 1 6 

-.1574 

5823 

.7056 

-.1569 

8319 

.9530 

-.1501 

, 1.0348 

1.0839 

-.1499 

47 

; .1 10 

' .882 i 

.4156 

! -.1574 

5298 

.6443 

- 1566 

■ 7625 

.8754 

-.1493 

.9543 

1.0033 

-.1491 

48 

.066 

! 0.000 

.1500 

: -.1529 

2327 , 

.3148 

-.1516 

1 3923 

.4440 

■ -.1454 

, .4710 

1 .5213 

-.1431 

49 

.066 

.236 

.1370 1 

1 -.1570 

2175 

.2993 

1 - 1544 ' 

' 3763 

.4270 

: -.1491 

1 .4557 : 

i . -5281 

-.1474 

50 ^ 

.066 

.471 

1284 

-.1568 

2096 ' 

' .2916 

-.1544 

' 3713 

.4286 

! -.1492 

1 .4763 

' .5875 

-.1482 

51 ' 

.044 

0.000 

.1291 

-.1544 

' 2106“' 

.2931 

-.1541 

3725 ■ 

,4344 

-.1493 

! .4988 


.6172 

-.1459 

52 

.044 

.236 

.1266 

-.1557 

2066 

.2886 

-.1544 

1 3684 : 

.4320 

-.1489 

.5037 


.6271 

-.1454 

53 

.044 

.471 

.1339 

-.1566 

2207 , 

.3096 

-.1541 

■4005 ^ 

.4785 

-.1481 

.5593 


.6348 

-.1451 J 

54 

.044 

.882 

3841 

-.1559 

4865 

5765 

-.1530 ! 

! 6408 ! 

.6765 

-.1454 

.7189 


.7985 

-.1435 

55 

.022 

0 000 

.1320 

-.1544 

2119 


2925 

-.1525 

.3741 


.4479 

-.1477 

.5395 


.6812 

-.1446 

56 

.022 

.236 

.1208 

-.1554 

1999 


.2812 

- 1539 

3658 


.4463 

-.1473 , 

.5496 


.681 1 

-.1434 

57 

.022 

.471 

.1371 

- 1566 

2225 


.3134 

-.1537 

4098 


.5002 

-.1465 

.6014 


.7817 

-.1422 

58 

.022 

.764 

.0959 

-.1554 

1726 


.2432 

-.1533 

.3309 


.4432 

-.1446 

.5500 


.6937 

-.1412 

59 

.464 

-.471 

.6006 

- 1583 

7571 


.9129 

- 1592 

1.0558 


1.1684 

-.1574 

1.3105 


1.4296 

-.1508 

60 

.110 

-.471 

5159 

-.1571 

6516 


7884 

- 1566 

9248 


1.0554 

-.1511 

1.1408 


1.1954 

-.1496 


fO 

VO 



U) 
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TABLE IL- Continued 
(d) M = 3.50 


-4 9 .2 5^2 ^02 15^2 20^ 25J 

Tube x/l y/b/2 Windwordl Leeward Windward | Leeward Windward 1 Leeward Windward 1 Leeword Windward [ Leeward Windward 1 Leeward Windward! Leeward 





TABLE II. -Continued 
(d) Concluded 



«= _ _ _ 1 

Tube 

x'/i 

y/b/2 

30.1 

35 2 

40.2 

45.2 

50.2 

55.2 

60.2 

Windward 

Leeward 

Windword 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeword 

Windward 

Leeword 

1 

.937 

0.000 

.7169 

-.0813 

8905 


1.0687 

-.0832 

1.2465 


1.4'146 

-.0841 

1.5727 

: 1.7036 

-.0840 

2 

.874 

0.000 

.7204 

-.0853 

.8944 


1.0717 

-.0937 

1.2524 


1.4188 

-.0961 

1.5720 

1 1.6975 

-.0936 

3 

.882 

.110 

.7049 

-.0977 

.8698 


1.0349 

-.1005 

1.2030 


1.3565 

-.1015 

1.4993 


1.6133 

-.0965 

4 

.81 1 

0.000 

.7146 

-.0769 

.8894 


1.0646 

-.0821 

1.2491 


1.4162 

-.0740 

1.5571 


1.6793 

-.0688 

5 

.819 

.110 

.7064 

-.0979 

.8774 


1.0467 

-.1002 

1.2261 


1.3877 

-.1000 

1.5257 


1.6438 i -.0952 

6 

.827 

.221 

.6962 

-.1000 

.8562 


1.0119 

-.1022 

1.1770 


1.3231 

-.1024 

1.4484 


1.5528 

-.0972 

7 

.707 

0.000 















8 

.707 

.049 

.5836 

-.0912 

.7567 


.9326 

-.0941 

1.1 164 


1.3054 

-.0947 

1.4793 


1.6220 

-.0915 

9 

.713 

.197 

.6680 

-.1004 

.8237 


.9805 

-.1023 

1.1519 


1.3208 

-.1021 

1.4782 


1.6065 

-.0973 

10 

.721 

.307 

.6891 

-.1012 

.8474 


.9981 

-.1031 

1.1529 


1.3038 

-.1029 

1.4480 


1.5639 

-.0977 

1 1 

.728 

.418 

.6825 

-.1012 

.8321 


.^69 

-.1029 

1,11 82 


1.2461 

-.1029 

1.3720 


1.4718 

-.0981 

12 

.619 

0.000 

.5811 

-.0825 

.7514 


.9294 

-.0856 

1.1188 


1.3115 

-.0868 

1.4735 


1.6019 

-.0813 

13 

.619 

.123 

.5796 

-.0977 

.7510 


.9297 

-.0996 

1.1194 


1.3117 

-.1005 

1.4721 


1.5988 

-.0956 

14 

.619 

.246 

.5675 

-.1006 

.7424 


.9242 

-.1022 

1.1162 


1.3083 

-.1021 

1.4670 


1.5892 

-.0967 

15 

.624 

.374 

.6273 

-.1009 

.7869 


.9528 

-.1026 

1.1307 


1 .3072 

-.1024 

1.4495 


1.5593 

-.0974 

16 

.632 

.484 

.6550 

-.1015 

.8024 


.9547 

-.1029 

1.1190 


1.2827 

-.1027 

1.4137"' 


1.5134 

-.0976 

17 

.640 

.594 

.6621 

-.1015 

.7936 


.9278 

-.1029 

1.0739 


1.2185 

-.1027 

1.3318 


1.4182 

-.0978 

18 

.530 

0.000 

.5831 

-.0972 

.7507 


.9286 

-.0997 

1.11 78 


1.3056 

-.1013 

1.4432 


1.5605 

-.0975 

19 

.530 

.197 

.5845 

-.0960 

.7530 


.9310 

-.0966 

1.1 198 


1.3076 

-.0969 

1.4427 


1.5561 

-.0939 

20 

.530 

.395 

.5826 


.7540 


.9328 


1.1212 


1.3056 


1.4328 


1.5382 


21 

.536 

.550 

.6202 

-.1025 

.7837 


.9484 

-.1032 

1.1201 


1 .2934 

-.1032 

■ 1.4054 “ 


1.4941 

-.0980 

22 

.544 

.661 

.6385 

-.1021 

.7910 


.9454 

-.1029 

1,1056 


1.2652 

-.1027 

1.3691 


1.4485 

-.0978 

23 

.552 

.771 

.6377 

-.1024 

.7727 


.9116 

-.1030 

1.0544 


1.1945 

-.1030 

1 .2858 


1.3546 

-.0978 

24 

.464 

0.000 

.5846 

-.0969 

.7533 


.9276 

-.0991 

1.1126 


1.2897 

-.1004 

1.4005 


1.5228 

-.0971 

25 

.464 

.236 

.5856 

-.1017 

.7546 


.9289 

-.1020 

1.1118 


1.2^24 

-.1020 

1.3898 

i 1.5127 

-.0980 

26 

.464 

.471 

.5704 

-.0927 

.7340 


.9018 

-.0924 

1.0667 


1.2100 

-.0919 

1.3260 

, 1.4559 : -.0889 

27 

.464 

.647 

.4721 

-.1035 

.6235 


.7820 

-.1036 

.9437 


1.1015 

-.1034 

1.2422 

1 1.3743 ! -.0984 

28 

.464 

.764 

.4478 

-.1038 

.5841 


.731 1 

-.1040 

.8890 


1.0516 

-.1037 

1.2013 

i 1.3258 , -.0982 

29 

.464 

.882 

.4447 

-.1028 

.5675 


,6967 

-.1028 

.8359 


.9946 

-.1026 

1.1390 

1.2446 ! -.0974 

30 

.376 

0.000 

.5800 

-.0982 

.7418 


.9067 

-.1007 

1.0603 


1.1953 

-.1008 

1.3471 

, 1.4742 : -.0973 

31 

.376 

.236 

.5785 

-.1014 

.7367 


.8957 

-.1019 

1.0510 


1.1915 

-.1013 

1.3420 

1.4671 i -.0977 

32 

, .376 

.471 

.5454 

-.1029 

.6960 


, .8529 

, -.1029 

1.0100 ' 


1.1596^ 

-.1025 

1.3035 


1.4227 

-.0980 

33 

1 .376 

.647 

.5053 , 

-.1028 

6501 


.8034 

-.1030 

.9569 


1.1059 

-.1029 

1.2356 


1.3455 

-.0981 

34 

' .376 

.764 

.4860 

-.1034 

.6307 


.7830 

-.1034 

.9347 


1.0742 

-.1030 

1.1917 1 


1.2953 

-.0979 

35 

.376 

.882 

.4615 

-.1032 

,5982 


.7393 

-.1030 

.8755 


1.0007 

-.1029 

1.1071 


1.2010 

-.0978 

36 

.243 

0.000 

.5562 

-.0979 

.7016 


.8468 

-.0999 

.9937 ! 


1.1528 

-.0993 

1.3037 


1.4254 

-.0967 

37 

.243 

.236 

.5523 

-.1004 

.7004 


!S454 

-.1009 

.9913 


1.1464 

-.0994 

1.2965 


1.4178 

-.0966 

38 

.243 

.471 

.5319 

-.1010 

.6807 


.8254 

-.1009 

.9655 


1.1119 

-.0996 

1.2555 


1.3725 

-.0963 

39 

.243 

.647 

.5010 

-.1057 

.6417 


.7804 

-.1050 

.9135 


1.0479 

-.1034 , 

1.1822 


1.2924 

-.0997 

40 

.243 

.764 

.4838 

-.1059 

.6186 


.7503 

-.1054 

.8783 


1.0075 

-.1037 

1.1362 


1.2429 

-.0998 

41 

.2431 

.882 

.4466 

-.1061 

.5657 


.6894 

-.1053 

.8109 


.9314 

-.1034 

1.0502 


1.1498 : -.0999 

42 

.no 

o.oo: 

.5253 

-.1001 

.6734 


.8187 

-.0990 

.9674 

1 

1.11 52 

-.0994 

1.2433 


1.3038 

-.0983 

43 

.no 

.236 

.5546 

-.1017 

1 .6869 


.8315 

-.1016 

.9788 


1.1259 

-.0995 

1.2543 


1.3155 

-.0982 

44 

I .110 

.471 

.5080 

-.0933 

1 .6440 


.7829 

-.0924 

.9233 


1.0649 

-.0892 

1.1922 


1.2533 

-.0881 

45 

.110 

.647 

.4866 

-.1051 

1 6156 


.7465 

-.1043 

.8797 


1.0153 

-.1003 

1 . 1 369 


1.1961 

-.0984 

46 

.110 

.764 

.4634 

-.1047 

.5904 


.7144 

-.1038 

.8417 


.9721 ; 

-.0998 

1.0907 

i 1.1490 

-.0976 

47 

.110 

.882 

.4205 

-.1047 

.5410 


.6563 

-.1038 

.7748 , 


.8967 1 

-.0991 

1.0085 

; 1.0658 

-.0973 

48 

, .0661 

0.000 

.1611 

-.0968 

.2453 


, .3329 

i -.0971 

.4205 ' 


1 .4999 ' 

-.0935 

.5414 

.5728 

-.0912 

49 

I .066 

.236 

.1502 

-.1032 

2315 

i 

.3173 

-.1028 

.4044 ' 

' .4834 ; 

-.0991 ! 

.5246 

.5598 

-.0974 

50 

.066 

.471 

.1461 

-.1049 

.2244 


.3090 

-.1038 

.3967 ' 

.4793 

-.0993 

.5326 


.6017 

-.0977 

51 

.044 

0.000 

.1384 

-.1022 

.2218 


.3085 

-.1021 

.3946 

.4782 

-.0997 

.5439 


.6257 

-.0976 

52 

.044 

.236 

.1366 

-.1030 

.2197 


.3053 

-.1025 

.3910 1 

.4755 

-.0992 

.5449 

I .6416 

-.0974 ; 

53 

.044 

.471 

.1426 

-.1044 

.2313 


.3206 

-.1037 

.4152 . 

5122 

, -.0987 1 

.5984 


.6894 

-.0971 1 

54 

.044 

.882 

.3966 

-.1034 

5078 


.6052 

-.1031 

6953“^ ' 

.7487 ^ -.0965 

.7818 i 

.8331 

-.0960 

55 

.022 

0.000 

.1425 

-.1023 

.2249 ■ 

.3087 

-.1019 

3957^ 

.4828 1 -.0988 

.5690 


.6808 

-.0962^ 

56 

.022 

.236 

.1305 

-.1026 

.2128 1 

.2960 

-.1022 

.3845 


.4755 

-.0984 

.5717 


.6927 

-.0965 

57 

.022 

.471 

.1445 

-.1040 

2310 ' 

3207 

-.1037 

.4204 


.5231 

-.0974 

.6269 


.7392 

-.0966 

58 

.022 

.764 

.1138 

-.1035 

1921 


.2718 

- 1033 

3536 


.4543 

-.0963 

.5759 


.7008 

-.0959 

59 

.464 

,-.471 

5757 

1 -.1018 

.7385 


9058 

-.1025 

1 0698 


1 2134 

-.1022 

1.3302 


1.4607 

-.0977 

60 

.110 

-.471 

.5115 

! -.1032 

6493 


7871 

-.1022 

9283 


1 0717 

-.0998 

1.1991 


1.2621 

-.0978 


CJ 

to 


TABLE II. -Continued 
( e ) M = 4.60 


J 

. «= 1 

Tube 

y'/l 


- 4.2 1 

■8 

5.8 1 

10.8 1 

15.8 1 

20.8 1 

25.8 I 

y / b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.937 

0.000 

.0216 

.0806 

.0451 

.0419 

.0996 

.0132 

.1819 

-.0012 

.2876 

-.0149 

.4166 

-.0200 

.5615 


2 

.874 

0.000 

.0048 

.0767 

.0336 

.0312 

.0920 

.001 1 

.1768 

-.0153 

.2831 

-.0288 

.4149 

-,0343 

.5636 


3 

.882 

.110 

.0061 

.0874 

.0408 

.0367 

.1025 

.0013 

.1868 

-.0185 

.2907 

-.0337 

.4171 

-.0395 

.5580 


4 

.81 1 

0.000 

.0020 

.0745 

.0320 

.0292 

.0909 

-.0001 

.1756 

-.0145 

.2811 

-.0256 

.4121 

-.0286 

.5613 


5 

.819 

.110 

.0034 

.0792 

.0352 

.0304 

.0946 

-.0018 

.1786 

-.0205 

.2828 

-.0346 

.4116 

-.0396 

.5565 


6 

.827 

.221 

.0053 

.0954 

.0459 

.0398 

.1102 

-.0003 

.1942 

-.0220 

.2962 

-.0369 

.4201 

-.0422 

.5576 


7 

.707 

0.000 















8 

.707 

.049 

-.0104 

.0335 

.0059 

.0067 

.0462 

-.0123 

.1096 

-.0227 

.1932 

-.0312 

.2998 

-.0344 

.4339 


9 

.713 

.197 

-.0013 

.0739 

.0302 

.0264 

.0887 

-.0060 

.1704 

-.0245 

.2720 

-.0374 

.3961 

-.0422 

.5388 


10 

.721 

.307 

.0017 

.0873 

.0395 

.0336 

.1021 

-.0041 

.1847 

-.0252 

.2862 

-.0388 

.4097 

-.0437 

.5527 


1 1 

.728 

.418 

.0059 

.1064 

.0536 

.0460 

.121 1 

-.0008 

.2046 

-.0250 

.3039 

-.0396 

.4229 

-.0442 

.5580 


12 

.619 

0.000 

-.0037 

.0347 

.0135 

.0086 

.0488 

-.0072 

.1071 

-.0147 

.1901 

-.0215 

.2959 

-.0243 

.43 13 

■■ 

13 

.619 

.123 

-.0203 

.0209 

-.0039 

-.0058 

.0352 

-.0234 

:0971 

-.0329 

.1824 

-.0400 

.2898 

-.0430 

.4273 


14 

.619 

.246 

-.0240 

.0131 

-.0104 

-.0114 

.0261 

-.0268 

.0864 

-.0348 

.1677 

-.0412 

.2738 

-.0443 

.41 18 


15 

.624 

.374 

-.0018 

.0793 

.0342 

.0291 

.0939 

-.0066 

.1726 

-.0268 

.2685 

-.0391 

.3806 

-.0430 

.5071 


16 

.632 

.484 

.0020 

.0937 

.0445 

.0377 

.1085 

-.0040 

.1899 

-.0264 

.2891 

-.0399 

.4077 

-.0443 

.5442 


17 

.640 

.594 

.0066 

.1141 

.0594 

.0505 

.1286 

-.0010 

.2116 

-.0260 

.3085 

-.0402 

.4240 

-.0448 

.5552 


18 

.530 

0.000 

-.0220 

.0158 

-.0083 

-.0068 

.0290 

-.0247 

.0936 

-.0344 

.1839 

-.0414 

.2949 

-.0446 

.4353 


19 

.530 

.197 

-.0229 

.0147 

-.0096 

-.0041 

.0276 

-.0205 

.0921 

-.0293 

.1816 

-.0362 

.2940 

-.0388 

.4353 


20 

.530 

.395 

-.0269 


-.0143 


.0225 


.0858 


.1727 


.2841 


.4273 


21 

.536 

.550 

-.0013 

.0835 

.0384 

.0308 

.0987 

-.0085 

.1759 

-.0300 

.2653 

-.0421 

.3657 

-.0459 

.4894 


22 

.544 

.661 

.0022 

.0990 

.0490 

.0403 

.1145 

-.0051 

.1960 

-.0285 

.2915 

-.0414 

.4024 

-.0458 

.5249 


23 

.552 

.771 

.0054 

.1194 

.0632 

.0526 

,1348 

-.0024 

.2182 

-.0287 

.3122 

-.0422 

.4220 

-.0460 

.5427 


24 

.464 

0.000 

-.0234 

.0167 

-.0098 

-.0079 

.0295 

-.0251 

.0946 

-.0341 

.1829 

-.0408 

.2954 

-.0438 

.4359 


25 

.464 

.236 

-.0248 

.0152 

-.01 14 

-.0100 

.0287 

-.0275 

.0958 

-.0368 

.1828 

-.0435 

.2941 

-.0464 

.4357 


26 

.464 

.471 

-.0099 

.0107 

.0003 

-.0040 

.0316 

-.0177 

.0884 

-.0233 

.1742 

-.0293 

.2849 

-.0312 

.4234 


27 

.464 

.647 

-.0248 

.0162 

-.0081 

-.0084 

.0284 

-.0285 

.0788 

-.0389 

.1393 

-.0456 

.2218 

-.0478 

.3385 


28 

.464 

.764 

-.0228 

.0274 

-.0013 

-.0031 

.0405 

-.0268 

.0970 

-.0385 

.1634 

-.0456 

.2400 

-.0483 

.3385 


29 

.464 

.882 

-.0196 

.0353 

.0034 

.0024 

.0484 

-.0235 

.1074 

-.0365 

.1769 

-.0441 

.2566 

-.0469 

.3497 


30 

.376 

0.000 

-.0247 

.0195 

-.0082 

-.0096 

.0338 

-.0278 

.0979 

-.0363 

.1835 

-.0428 

.2940 

-.0455 i .4308 


31 

.376 

.236 

-.0265 

,0181 

-.0122 

-.0123 

.0324 

-.0293 

.0987 

-.0383 

.1838 

-.0446 

.2930 

-.0471 

.4319 


32 

.376 

.471 

-.0288 

.0091 

-.0156 

-.0158 

.0231 

-.0315 

.0909 

-.0395 

.1745 

-.0452 

.2780 

-.0474 

.4090 , 

33 

.376 

.647 

-.0291 

.0043 

-.0166 

-.0169 

.0161 

-.0326 

.0696 

-.0403 

.1425 

-.0456 

.2410 

-.0478 

.3707 1 

34 

.376 

. 764 " 

-.0264 

.0093 

-.0112 

-.0118 

.0212 

-.0298 

.0702 

-.0397 

.1390 

-.0458 

.2331 

-.0480 

: 35 m 

35 

.376 

.882 

-.0250 

.0141 

-.0065 

-.0078 

.0271 

-.0291 

.0789 

-.0400 

.1404 

-.0459 

.2217 

-.0484 

.3342 1 

36 

.243 

0.000 

-.0258 

.0194 

-.0076 

-.0098 

.0343 

-.0284 

.0995 

-.0365 

.1838 

-.0426 

.2909 

-.0454 

.4234 1 

37 

.243 

.236 

-.0268 

.0189 

-.0085 

-.0107 

.0336 

-.0296 

.0986 

-.0388 

.1842 

-.0448 

.2912 

-.0471 

.4185 ; 

38 

.243 

.471 

-.0257 

.0138 

-.0137 

-.0121 

.0259 

-.0285 

.0888 

-.0373 

.1713 

-.0433 

.2742 

-.0454 

.3972 I 

39 

.243 

.647 

-.0278 

.0032 

-.0169 

-.0163 

.0145 

-.0317 

.0771 

-.0379 

.1567 

-.0467 

.2512 

-.0487 

.3697 ! 

40 

.243 

.764 

-.0285 

-.0003 

-.0171 

-.0168 

.0107 

-.0319 

.0707 

-.0387 

.1497 

-.0473 

.2439 

-.0497 

.3582 1 

' 41 

.243 

.882 

-.0254 

-.0023 

-.0136 

-.0149 

.0082 

-.0302 

.0590 

-.0394 

.1322 

-.0480 

.2174 

-.0499 

.3285 1 

. 42 

.1 10 

0.000 

-.0243 

.0161 

-.0090 

-.0101 

.0288 

-.0287 

.0935 

-.0346 

.1822 

-.0434 

.2857 

' -.0462 

.4080 1 

! 43 ; ,110 

.236 

-.0268 

.0156 

-.0084 

-.0097 

.0326 

-.0302 

.1030 

-.0371 

.2024 

1 -.0460 , .3233 -.0482 : .4543 ‘ 

44 ! .110 

.471 

-.0076 

.0157 

.0047 

-.0005 

.0351 

-.0165 

.0897 

-.0211 

.1707 

-.0293 .2719 I -.0308 1 .3911 

45 i.MO 

.647 

-.0295 

.0068 

-.0164 

-.0167 

.0182 

-.0327 

.0789 

-.0386 

.1592 

-.0474 1 .2574 , -.0494 , .3738 , 

46 1.110 

.764 

-.0279 

.0026 

-.0161 

-.0170 

.0141 

-.0316 

1 .0719 ; -.0385 

.1489 

-.0470 1 .2428 1 -.0490 .3550 ; 

47 i .1 10 

.882 

-.0271 

-.0037 

-.0149 

-.0162 

.0071 

-.0321 

.0601 , -.0402 

! .1322 ' -.0473 ' .2180 ‘ -.0488 .3211 , 

48 : .066 

0.000 

-.0345 

-.0273 

-.0287 

-.0319 

-.0181 

-.0371 

.0026 1 -.0368 

.0354 -.0421 .0754 > -.0427 J 205 

49 .066 

.236 

-.0422 

1 -.0397 • -.0385 1 -.0426 

-.0306 

-.0447 

-.0119 -.0432 

.0199 -.0488 ! .0632 -.0495 .1143 , 


51 

.044 

0.000 

-.0441 

-.0433 

-.0418 

-^453 ' 

-.0353 

-.0450 

-.0210 

-.0438 

.0064 

-.0501 ' 

.0425 

-.0510 1 

.091 1 

52 

.044 

.236 

-.0432 

-.0447 

-.0419 

-.0462 

-.0365 

-.0448 

-.0233 

-.0433 ■ 

.0029 

-.0495 , 

,041 1 

-.0503 ■ 

.0892 

53 

.044 

.471 

-.0439 

-.0451 

-.0424 

-.0461 

-.0372 

-.0454 

-.0239 

-.0433 1 

.0030 

-.0495 i 

.0421 

-.0507 : 

.0939 

54 

.044 

.882 

-.0303 

-.0055 

-.0177 

-.0180 

.0043 

-.0345 

.0527 

-.0405 ! 

.1202 

-.0468 ^ 

.2066 

-.0482 , 

.3114 , 

55 

.022 

0.000 

-.0419 

-.0428 

-.0403 

-.0443 

-.0346 

-.0437 

-.0209 

-.0430 , 

.0042 

-.0493 

.0399 

-.0500 1 

.0923 

56 

.022 

.236 

' -.0430 

-.0459 

1 -.0418 

1 -.0458 

-.0383 

-.0442 

1 -.0274 

-.0432 

-.0051 

' -.0491 

.0302 

f -.0500 i 

.0800 

57 

.022 

.471 

-.0428 

-.0460 

1 -.0412 

’ -.0458 

-.0381 

-.0447 

, -.0260 

-.0433 ; 

-.0023 

: -.0495 

.0359 

' -':0504 

.0899 

58 

.022 

: .764 

: -.0429 

-.0455 

-.0413 

-.0455 

-.0382 

-.0448 

-.0273 

' -.0433 • 

-.0050 

i -.0490 

.0293 

-.0499 

.0770 

59 

.464 

-.471 

, -.0262 

.0067 

' -.0158 

-.0135 

.0187 

1 -.0292 

.0826 

1 -.0367 1 

.1723 

' -.0427 

.2839 

-.0452 ‘ 

.4230 

60 

.110 

-.471 

’ -.0236 

.0117 

1 -.0104 

1 -.0093 

.0229 

! -.0280 

1 .0824 

1 -.0348 

.1654 

, -.0439 , 

.2683 

1 -.0461 

.3914 



TABLE II. -Concluded 
(e) Concluded 


a = 





30.8 

35 8 

40.8 

45 8 

50.8 

55.8 

60.8 

Tube 

x/i 

y/b/2 

Windward 

Leeward 

Windward Leeward 

WLndword 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeword 

Windward 

Leeward 

1 

.937 

0.000 

.7173 

-.0241 

.8875 

1.0680 

-.0259 

1.2557 

1.4352 

-.0271 

1.5898 

1.6998 

-.0267 

7 

.874 

0.000 

.7205 

-.0387 

.8940 

1.0713 

-.0407 

1.2566 

1.4318 

-.0419 

1.5909 

1.7302 

-.0415 

3 

.882 

.110 

.7058 

-.0438 

.8689 

1.0357 

-.0457 

1.2095 

1.3700 

-.0468 

1.5177 

1.6479 

-.0449 

4 

.81 1 

0.000 

.7177 

-.0294 

.8901 

1.0659 

-.0306 

1.2467 

1.4184 

-.0262 

1.5690 

1.7081 

-.0210 

5 

.819 

.1 10 

.7088 

-.0437 

.8771 

1.0475 

-.0453 

1.2244 

1.3891 

-.0457 

1.5368 

1.6745 

-.0432 

6 

.827 

.221 

.7008 

-.0461 

.8582 

1.0156 

-.0475 

1.1799 

1.3306 

-.0482 

1.4644 

1.5893 

-.0458 

7 

.707 

0.000 












8 

.707 

.049 

.5818 

-.0367 

7457 

.9269 

-.0377 

1.1030 

1.2897 

-.0382 

1.4722 

1.6317 

-.0369 

9 

.713 

.197 

.6841 

-.0460 

.8327 

.9920 

-.0473 

1.1457 

1.3105 

-.0477 

1.4782 

1.6232 

-.0456 

10 

.721 

.307 

.7004 

-.0475 

.8545 

1.0136 

-.0485 

1.1532 

1.2987 

-.0490 

1.4513 

1.5846 

-.0468 

1 1 

.728 

.418 

.6964 

-.0473 

.8401 

.9898 

-.0483 

1.1216 

1.2491 

-.0488 

1.3810 

1.4966 

-.0468 

12 

.619 

0.000 

.5834 

-.0257 

.7524 

.9310 

-.0271 

1.1172 

1 .3024 

-.0264 

1.4730 

1.6122 

-.0236 

13 

.619 

.123 

.5800 

-.0456 

.7508 

.9304 

-.0464 

1.1 163 

1.3017 

-.0466 

1.4722 

1.6102 

-.0441 

14 

.619 

.246 

.5662 

-.0469 

.7406 

.9233 

-.0482 

1.1124 

1.2992 

-.0479 

1.4685 

1.6033 

-.0454 

15 

.624 

.374 

.6416 

-.0463 

.7943 

.9604 

-.0477 

1.1315 

1.3015 

-.0474 

1.4582 

1.5771 

-.0454 

16 

.632 

.484 

.6771 

-.0475 

.8162 

.9663 

-.0484 

1.1223 

1.2810 

-.0483 

1.4256 

1.5346 

-.0463 

17 

.640 

.594 

.6843 

-.0477 

.8136 

.9436 

-.0486 

1.0787 

1.2210 

-.0483 

1.3482 

1.4424 

-.0464 

18 

.530 

0.000 

.5934 

-.0468 

.7652 

.9406 

-.0482 

1.1222 

1.3015 

-.0507 

1.4557 ■ 

1.5744 

-.0463 

19 

.530 

.197 

.5943 

-.0407 

.7662 

.9421 

-.0415 

1.1242 

1.3021 

-.0435 

1.4572 

1.5731 

-.0399 

20 

.530 

.395 

.5891 


.7646 

.9435 


1.1262 

1.3019 


1.4515 

1.5586 


21 

.536 

.550 

.6316 

-.0488 

.7942 

.9615 

-.0490 

1.1315 

1.2937 

-.0488 

1.4267 

1.5171 

-.0469 

27 

.544 

.661 

.6546 

-.0483 

.8050 

.9613 

-.0487 

1.1 185 

1.2700 

-.0484 

1.3916 

1.4729 

-.0464 

23 

.552 

.771 

.6591 

-.0485 

.7912 

.9303 

-.0490 

1.0691 

1.2057 

-.0488 

1.31 14 

1.3806 

-.0466 

24 

.464 

0.000 

.5954 

-.0457 

.7685 

.9447 

-.0469 

1.1262 

1.2952 

-.0492 

1.4153 

1 .5409 

-.0454 

25 

.464 

.236 

.5963 

-.0482 

.7697 

.9453 

-.0489 

1.1259 

1.2900 

-.0508 

1.4049 

1.5315 

-.0465 

76 

.464 

.471 

.5806 

-.0327 

.7489 

.9190 

-.0334 

1.0857 

1.2279 

-.0349 

1 .3340 ■ 

1.4702 

-.0312 

27 

.464 

.647 

.4786 

-.0493 

.6338 

.7945 

-.0501 

.9592 

1.11 02 

-.0518 

1.2441 

1.3935 

-.0473 

78 

.464 

.764 

.4596 

-.0495 

.5976 

.7451 

-.0504 

.9024 

1.0544 

-.0522 

1.2002 

1 .3458 

-.0473 

29 

.464 

.882 

.4599 

-.0482 

.5846 

.7162 

-.0488 

.8529 

.9941 

-.0506 

1.1395 

1.2689 

-.0459 

30 

.376 

0.000 

.5878 

-.0476 

.7568 

.9284 

-.0485 

1.0965 

1.2212 

-.0506 

1.3557 

1.4938 

-.0466 

31 

.376 

.236 

.5886 

-.0487 

.7559 

.9217 

-.0494 

1.0856 

1.2160 

-.0512 

1.3528 

1.4896 

-.0468 

32 

.376 

.471 

.5573 

-.0488 

.7145 

.8739 

-.0499 

1.0384 

1.1792 

-.0514 

1.3177 

1 .4488 

-.0468 

33 

.376 

.647 

.5113 

-.0490 

.6614 

.8166 

-.0498 

.9782 

1.1206 

-.0516 

1.2532 

1.3731 

-.0468 

34 

.376 

• .764 

.4894 

-.0493 

.6383 

.7937 

-.0502 

.9556 

1.0923 

■ -.0516 

1.2138 

1.3247 

-.0467 

35 

.376 

.882 

.4667 

-.0492 

.6078 

.7539 

-.0498 

.9018 

1.0248 

-.0516 

1.1317 

1.2333 

-.0465 

1 36 

.243 

0.000 

.5697 

-.0471 

.7233 

.8737 

-.0481 

1.0238 

1.1742 

-.0504 

1.3182 

1.4483 

-.0463 

37 

.243 

.236 

.5625 

-.0483 

.7186 

.8724 

-.0487 

1.0229 

1.1704 

-.0504 

1.3133 

1.4435 

-.0462 

38 

.243 

.471 

.5375 

-.0470 

.6919 

.8492 

-.0470 

1.00 11 

1.1395 

-.0489 

1.2755 

1.4010 

-.0448 

39 

.243 

.647 

.5054 

-.0501 

.6539 

.8070 

-.0511 

.9528 

1.0776 

-.0503 

1.2052 

1.3207 

-.0479 

40 

.243 

.764 

.491 1 

-.0506 

6355 

.78'30 

-.0512 

.9212 

1.0386 

-.0505 

1.1599 

1.2720 

-.0484 

41 

.243 

.882 

.461 1 

-.0506 

5880 

.7280 

-.0513 

.8553 

.9639 

-.0503 

1.0757 

1.1802 

-.0481 

42 

.110 

0.000 

.5405 

-.0468 

.6859 

.8365 

-.0494 

.9914 

1.1418 

-.0489 

1.2694 

1.3406 

-.0473 

43 

.110 

.236 

.5722 

-.0485 

.7020 

.8499 

-.0498 

1.0028 

1.1510 

-.0489 

1.2781 

1.3506 

-.0471 

44 

.110 

.471 

.5236 

-.0317 

.6642 

.8073 

-.0325 

.9501 

1.0932 

-.0318 

1.2170 

1.2896 

-.0300 

45 

.110 

.647 

.5042 

-.0504 

.6389 

.7764 

-.0511 

.9110 

1.0452 

-.0497 

1.1648 

1.2362 

-.0476 

46 

.110 

.764 

.4836 

-.0494 

.6160 

.7474 

-.0500 

.8739 

1.0017 

-.0489 

1.1175 

1.1875 

-.0466 

47 

.110 

.882 

.4441 

-.0496 

.5681 

.6914 

-.0499 

.8086 

.9266 

-.0488 

1.0354 

1.1029 

-.0464 

48 

.066 

' 0.000 

. 1 840 

-.0424 

2652 

.3575 

-.0421 

.4557 

.5423 

-.0399 

.5928 

.6214 

-.0379 

49 

.066 

.236 

.1734 

-.0501 

2506 

.341 1 

-.0500 

.4378 

.5233 

-.0486 

.5737 

.6053 

-.0462 

50 

.066 

.471 

.1719 

-.0504 

2458 

.3350 

-.0508 

.4304 

.5187 

-.0493 

.5784 

.6346 

-.0472 

51 

' .044 

0.000 

.1566 

-.0511 

2373 

.3282 

-.0510 

, .4236 

.5139 

-.0497 

.5823 

.6562 

, -.0475 . 

52 

, .044 

.236 

.1542 

-.0509 

2357 

.3250 

-.0511 

.4197 

' .5098 

: -.0495 

.5813 • 

.6645 

-.0473 

53 

i .044 ' 

.471 

.1617 ' 

1 -.0508 ■ 

2473 

.3397 

-.0513 

.4401 ' 

.5425 

-.0498 

.6303 

.7198 

■ -.0472 

54 

.044 , 

.882 

.4239 : 

-.0489 , 

5350 ' 

' .6383“ 

-.0491 1 

i .7362 ' ; 

.8014 

-.0478 

.8264 

.8643 

-.0451“ 

55 

.022 i 

1 0.000 

.1600 

-.0499 

2400 

.3275 

-.0504 

.4235 


.5165 

-.0484 

.6005 ■ 


.6985 

-.0464 

56 

.022 

.236 

.1472 

-.0504 

.2277 ■ 

.3140 

-.0506 

.4106 


.5071 

-.0487 

.5995 


.7083 

-.0465 

57 

.022 

.471 

.1607 

-.0508 

.2449 , 

.3362 

-.0515 

.4418 


.5500 

-.0492 

.6515 


.7578 

-.0464 

58 

.022 

.764 

.1395 

-.0498 

.2163 1 

.3021 

-.0502 

.3937 


.4960 

-.0486 

.6090 


.7275 

-.0456 

59 

.464 

-.471 

.5816 

-.0470 

.7524 1 

.9232 

-.0479 

1.0896 


1.2340 

-.0495 

1.3359 


1.4747 

-.0452 

60 

.110 

-.471 

.5254 

-.0470 

.6684 1 

.8117 

-.0480 

.9546 


1.1000 

-.0470 

1.2244 


1.2970 

-.0453 


Ca> 

CaJ 


U) 


TABI E lll.-PRESSURE COEFFICIENTS FOR MODEL 3 
(o) M = 1.60 






TABLE Ill-Continued 
(a) Concluded 



i 

Tube 

x'/l 

y/b/2. 

30.0 

35.0 

40.0 

45.0 

50,0 

55.0 

60.0 

, Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

Q71 

0 non 

1.4501 

-.4R.35 

1.5140 

-.4987 

1.5511 

-.5125 

1.5782 

-.5018 

1.5814 

-.4776 

1.5732 


1.5374 


9 

Q71 

9.TR 

1 .45R9 

-.4669 

1.5109 

-.5056 

1.5508 

-.5195 

1.5760 

-.5058 

1.5781 

-.4779 

1.5694 


1.5337 


-T 

Q71 

.471 

1 4T45 

-45R5 

1 .4090 

-.5039 

1.5332 

-.5198 

1.5601 

-.5057 

1.5644 

-.4767 

1.5573 


1.5217 


4 

Q71 

7R4 

1 .rn.Ti 

- 490R 

1 ..37.36 

-.4997 

1 .4298 

-.5157 

1.4693 

-.5046 

1.4897 

-.4737 

1.4895 


1.4653 


F, 

Q41 

0 non 

1 90.T7 

-.4003 

1 ..3890 

-.4835 

1 .4566 

-.5136 

1.5216 

-.5040 

1.5635 

-.4776 

1.5874 


1 .5826 


R 

Q41 

9.TR 

1 .9R5R 

-.4071 

1.. 37.34 

-.4821 

1.4510 

-.5142 

1.5150 

-.5034 

1.5568 

-.4770 

1.5818 


1.5768 


7 

Q41 

471 

1.951R 

- .3000 

1..3401 

-.4748 

1.4196 

-.5103 

1 .4866 

-.5033 

1.5321 

-.4769 

1 .5589 


1.5548 


R 

Q41 

R47 

1.1415 

- .30.38 

1 .2388 

-.4683 

1.3298 

-.5100 

1.4071 

-.5030 

1.4635 

-.4755 

1.4997 


1.5063 


Q 

Q41 

RR9 

RORR 

-4.5R5 

.9245 

-.4942 

1.0277 

-.510Z 

1.1233 

-.5028 

1.2018 

-.4725 

1.2570 


1.2862 


in 

Q19 

n non 

1 00 9. T 

-..3R97 

1.9006 

-.4.579 

1 .3205 

-.5067 

1.4237 

-.5022 

1.5004 

-.4773 

1.5559 


1.5792 


11 

Q19 

9.TR 

1.0R4fi 

-3R15 

1.1989 

-.4.565 

1.31 18 

-.5060 

1.4154 

-.5021 

1.4924 

-.4773 

1.5486 


1.5714 


19 

Q19 

.471 

1 O.T.TO 

- .3700 

1.1508 

-.4591 

1.2659 

-.5D35_ 

1.3711 

-.5018 

1.4542 

-.4769 

1.5126 


1.5377 


1.-^ 

Q19 

7R4 

7R9.T 

-.4.575 

.9.375 

-.4916 

1 .0748 

-.6086 

1.1614 

-.5023 

1.2430 

-.4755 

1.3119 


1.3599 


14 

R54 

n.non 

87RR 

-.4764 

.9739 

-.4819. 

1.1014 

-.4960 

1.24D1 . 

-.4965 

1 .3542 

-.4760 

1.4454 


1 .5084 


1R 

R54 

9.TR 















Ifi 

R54 

471 

RTQ5 

-.4605 

.9964 

-.4856 

1.0528 

-.4995 

1.1.891 

-.5009 

1.3029 

-.4786 

1.3924 


■KMEiB 


17 

R54 

R47 

.7410 

-.4697 

.8790 

-.4883 

.9960 

-.5036 

1.1161 

-.5016 

1.2223 

-.4779 

1.3044 




1R 

R54 

7R4 

.RR05 

-.4299 

.8187 

-.4664 

.9424 

-.5030 

1 .0597 

-.5014 

1.1618 

-.4772 

BIkZiPB 


mmuyjm 


iq 

R54 

RR9 

.R054 

-.4157 

.7306 

-.4698 

.8463 

-.4903 

.9549 

-.4949 

1 .0506 

-.4752 

■KfcatB 


MEVJsB 


9n 

7.TR 

0 non 

_fi079 

-45R3 

.8495 

-.4834 

.9816 

-.5009 

1.1207 

-.5021 

1.2408 

-.4798 

mmzKim 


ImKWLSLm 


91 

7TR 

9.TR 

RflRO 

-.4.57R 

.833.3 

-.4839 

.9714 

-.6010 

1.1094 

-.5023 

1.2293 

-.4802 



1.4129 


99 

7.TR 

471 

R5.50 

-.4.536 

.7969 

-.4816 

.9316 

-.5012 

1.0658 

-.5022 

1.1820 

-.4798 



1.3598 


9.T 

7.TR 

R47 

.fiOR9 

-.3675 

.7392 

-.4203 

.8643 

-.4767 

.9904 

-.4958 

1.1022 

-.4779 

BjHlsWiB 


mwMm 


94 

7TR 

7R4 

.5R41 

-.4149 

.6999 

-.4604 

.8152 

-.4847 

.9359 

-.4896 

1.0435 

-.4752 

BWfciilB 


BilMtI;SB 


9R 

7TR 

RR9 

40R7 

-.4404 

.61.3.3 

-.4813 

.7272 

-.4998 

.8378 

-.4862 

.9362 

-.4737 

IBKtVJRB 


1.0911 


9R 

5RR 

0 non 

.5005 

-.4409 

.74.34 

-.4739 

.8833 

-.5002 

1 .0.228 

-.5030 

1.143_5 , 

-.4777 

'mwjsnm 


IBWEEB 


97 

5Rfl 

9TR 

..501R 

-.4946 

.7344 

-.4746 

.8736 

-.4997 

1.0124 

-.5021 

1.1331 

-.4764 



1.3316 


9fl 

5RR 

471 

.5RT9 

-.3983 

.6988 

-.4440 

.8356 

-.4739 

.9690 

-.4953 

1 .0867 

-.4717 



1 .2792 


9Q 

5RR 

R47 

.5'15.5 

-.4.34.3 

.6454 

-.4748 

.7721 

-.4948 

.8975 

-.4735 

1 .0084 

-.4628 

1.1069 

: 1.1913 


, :^n 

5RR 

7R4 

.4700 

-.4614 

.6031 

-.4892 

.7270 

-.5026 

.8472 

-.4685 

.9537 

-.4602 

BKiEfcteB 


1.1306 


.T1 

5RR 

RR9 

.41 1 fi 

-.4599 

.5973 

-.4865 

.6423 

-.5025 

.7550 

-.4707 

.8516 

-.4599 

iKEgOB 


1.0170 


.T9 

419 

0 non 

.5T.35 

-.9854 

.67.34 

-.3696 

.8135 

-.4512 

.9467 

-.4605 

1.0639 

-.4453 

1.1686 


1 .2639 


.TT 

419 

9.TR 

..59R0 

-.3944 

.6669 

-.3989 

.8059 

-.4514 

.9380 

-.4569 

1 .0538 

-.4435 

1.1588 


1.2543 


.T4 

419 

471 

.5014 

-.4971 

.63.50 

-.4671 

.7695 

-.4895 

.8975 

-.4570 

1.0093 

-.4413 

1.1097 


1 .2022 



419 

R47 

4R49 

-.4670 

.5889 

-.4926 

.7120 

-.5026 

.8332 

-.4598 

.9374 

-.4442 

1.0312 




.TR 

419 

7R4 

4915 

-.4711 

.5491 

-.4919 

.6641 

-.5025 

.7806 

-.4606 

.8809 

-.4420 

.9722 




.T7 

.419 

RR9 

..3504 

- 460R 

.4790 

-.4922 

.5843 

-.5022 

.6926 

-.4604 

.7867 

-.4408 

.8705 


■ LITB 


TR 

9R4 

0 000 

.50flfi 

-.9009 

.64.58 

-.3536 

.7771 

-.3728 

.8926 

-.3260 

.9922 

-.4041 

1.0B60 




.TQ 

9R4 

9.TR 

..501.3 

-.3016 

.6375 

-.3612 

.7684 

-.3966 

.8834 

-.3613 

.9828 

-.4119 

■K»yzfcB 


1.1686 


40 

9R4 

.471 

.4743 

-.3697 

.6058 

-.4266 

.7332 

-.4767 

.8442 

-.4276 

.9390 

-.4237 

1.0284 


1.1222 


41 

9R4 

R47 

49R7 

-.4716 

.5506 

-.4909 

.6706 

-.4965 

.7752 

-.4475 

.8660 

-.4305 

.9515 




49 

.9R4 

7R4 

304R 

-.47.30 

.5140 

-.4895 

.6301 

-.4970 

.7310 

-.4480 

.8192 

-.4278 

.9009 


■@g^B 


4.T 

.9R4 

RR9 

334R 

-.4717 

.44.56 

-.4900 

.5538 

-.4980 

.6469 

-.4476 

.7285 

-.4252 

.8045 


.8866 


44 

14R 

0 000 

.4R50 

-.3199 i 

.6095 

-.3756 

.7038 

-.3989 

.7815 

-.3490 

.8491 

-.3959 

.9139 


.9964 


4R 

14fi 

9.TR 

.47R5 

-.39.56 

..5008 

-.3849 

.6951 

-.4120 

.7734 

-.3987 

.8402 

-.4025 

.9054 




4R 

14R 

471 

45.3R 

- 37R6 ' 

.5735 

-.4230 

.6654 

-.4370 

.7413 

-.4362 

.8082 

-.4131 



.9600 


47 

14fi 

R47 















4R 

14fi 

7R4 

..37R7 

-.4443 

.4887 

-.4678 


m.ibi.B 


-.4388 

.7076 


.7740 


.8761 


4Q 

.14R 

RR9 

.3100 

-.4477 

.421 1 

-.4715 

MiiUB 

■LIllB 

.5688 

-.4367 

.6298 

-.4120 

.6966 


.7972 


.sn 

nRR 

0 000 

-.055R 

-.4497 

-.0001 

-.4653 

.0235 

-.4599 

.0588 

-.4566 

.1130 


.2789 


.4677 


SI 

riRR I 

9TR 

- 0R91 

-.4554 

-.0155 

-.4561 

.0166 

-.4521 

.0524 

-.4464 

■QggS 

-.4100 

.2833 


.4762 


59 

nRR 

.471 

-.0.5R0 

-.4.394 

-.0057 

-.4382 


■UJ LB 

.0891 

-.4369 

.1778 

-.41 04 

.2715 


.4933 


5T 

nRR 

7R4 

.9700 

-.4.301 

.3401 

-.4372 

TiJ IJl 

■LtUB 

.4416 

-.4310 

.4995 

-.4085 

.6276 


.7906 


54 

n.5Q 

0 non 

-.0505 

-.4.349 

-.0099 

-.4470 

■0458 

-.4529 

.1081 


■ bllB 

-.3867 

.3450 


.8144 


55 

.n.5P 

9.TR 

i - 0R17 

-.4.354 

-.0045 

-.4492 

HibiB 

nLti.B 

.1226 

Uili^ 

■IIIB 


.3831 


.8229 


5R 

nsQ 

471 

-.0155 

s -.4351 

.049.3 

-.4396 

msmm 

■lILiiB 

.1700 

-.4251 

.2323 

-.3983 

.6231 


.8014 


57 

.050 

R47 

.01.31 

-.4904 

.0890 

! -.4282 

■RUB 


.2291 

-.4256 

.3485 

-.4032 

.6134 


.7608 


5R 


RR9 

.1755 

-.300.3 

.2293 

-.4215 

■ UJLB 

BEgVB 

■RS5B 


.4231 

■9ESQHB 

.5921 


.7073 


5d 

09Q 

0 000 

- 0550 

-.4000 

.0089 

-.4185 

ffclkB 

BUJiiB 

.1574 


■ IIB 


.7091 


.7539 


fin 

.090 

9.TR 

-0.53R 

-.4165 

.0145 

-.4308 

■tilLlB 


.1729 

-.4182 

■ JlUB 

BfeisLB 

.7059 


.7501 


fi1 

.090 

.471 

.0013 

-.496R 

.0775 

-.4.363 

■niiiiB 


Bissnoii 


.4233 

-.3899 

.6848 


.7357 


R9 

090 

7R4 

-.0109 

-.4099 

.07.37 

1 -.4166 




-.4209 

.2870 

-.3986 

.6319 


.6964 


fi.T 

fl.54 

- 471 

.R4fi0 

-.4618 

.9951 

-.4746 

Bl^iZB 



-.4895 

1.2991 


1.3911 


1.4542 


-64 

.146_ 

--471 

.4509 . 

^3721 

..5791 

-.4156 

■TTIJ B 

-.4431 

.7405 

-.4332 


-.4116 

.8743 


.9618 



ijj 

a\ 


TABLE III -Continued 
( b ) M = 2.16 


a = 





-5.0 

0.0 

5.0 

10.0 

15.0 

20.0 

25.0 1 

Tube 

x'/l 

y / b /2. 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

P 71 

n non 

2‘.538 

.6197 

.4142 

.4208 

_ .6251 

^56_1 

.9594 

.1278 

1.2175 

.0305 

1.3714 _ 

_ -.0581 

1.4707 

-.1461 

7 

P 71 

7.36 

.2'544 

.6196 

.4142 

.4211 

.6731 

.2600 

.9555 

.1272 

1 .2099_ 

.0300 

1 .3647 _ 

_-.0581 

1.4659 

-.1470 

.T 

P 71 

471 

.2560 

.6213 

.4157 

.4199 

■62.38 

.2595 

.9397 

■ 1268 

1.177_9_ 

.0294^ 

1.3336 _ 

-.0558 

1.4396 

-.1410 

4 

P 71 

764 

.7519 

.6099 

.4086 

.4153 

.6156 

.2562 

.8484 

.1264 

1 .0349 

.0235_ 

1.1801 _ 

-0532 

^2941 . 

-.1279 


P 41 

0.000 

.2471 

.6114 

.4080 

.4167 

.6177 

.2510 

.9134 

.1211 

1 .0746 

.0172_ 

1.1981 

-.0568 

1.2907 

-.1273 


P 41 

7.36 

.2477 

.6174 

.4075 

.4162 

.6159 

^2522 

.9055 

■ 1208 

L 064 J _ 

.0179 

1.1880 

-.0571 

1.2816 

-.1268 

7 

P 41 

471 

.2496 

.6121 

.4085 

_ .4148 

.6143 

^536 

.8724 

.1204 

1.0235 

.0170. 

1.1463 

-.0581 

1.2433 

-.1254 

R 

P 41 

.647 

.2444 

.5904 

.3999 

.4057 

.5964 

.2481 

.7870 

.1172 

.9196 

.0129 

1 .0354 

-.0625 

1.1322 

-.1261 

P 

P 41 

.882 

-.0618 

.0578 

-.0116 

-.0103 

.0588 

-.0586 

.1753 

-.1099 

.317_3_ 

-.1531 

.4949 

-.1879 

.7043 

-.2157 

in 

. P 17 

0.000 

.2424 

.6035 

.4007 

.4101 

.6069 

.2467 

.8557 

.1164 

.9477^ 

.0095 

1 .0355 

-.0639 

1.1081 

-.1275 

11 

P 12 

.236 

.2426 

.6037 

.4012 

.4090 

.6060 

.2473 

.8413 

.1162 

.9354 

■0103 

1.0239 

-.0649 

1.0984 

-.1270 

17 

. P 17 

471 

.241 1 

.5909 

.3972 

.4036 

■5936 

.2462 

.7814 

.1142 

.8754 

.0081 

.9653 

-.0676 

1.0434 

-.1289 

1 .T 

. P 17 

.764 

-.0933 

.0179 

-.0459 

-.0438 

■ ■ .0182 

-.0907 

.1212 

-.13^8 _ 

.2368 

-.1723 

_.3133 _ 

-.2038 

.3847 

-.2284 

14 

. flR 4 

0.000 

-.0641 

.1783 

.0180 

.0246 

.1299 

-.0608 

.2219 

-■1270 

.2757 

-.1748_ 

_.3612 _ 

-.2104 

.4839 

-.2359 

15 

.854 

236 















' Ifi 

R 54 

.471 

-.0837 

.0561 

-.0159 

-.0115 

■0578 

-.0806 

.1172 

-.1380 

.1679 

-.1820_ 

2421 

-.2164 

.3604 

-.2402 


.834 

647 

-.0975 

.0044 

-.0541 

-.0523 

■0062 

-.0949 

.097_5 

-.1385 

.1730 

-.1773 

.2304 

-.2090 

.4597 

-.2331 

' IR 

. R 34 

.764 

-.0716 

.0632 

-.0120 

-.0100 

.06.50 

-.0689 

.1799 

-.1212 

.3031 

-.1661 

.4157 _ 

-.2022 

.4979 

-.2285 

IP 

R 34 

.882 

.0110 

.0839 

.0248 

.0254 

.0886 

.0091 

.1851 

-.0537 

.2842 

-.1134^ 

.3747 _ 

-.1624 

.4601 

-.2006 

70 

73 R 

0.000 

-.0736 

.1045 

.0077 

.0149 

. 1 052 

-.0689 

.1551 

-.1353 

.2258 

-.1858 

.3253 

-.2192 

.4758 

-.2435 

71 

.736 

736 

- 0 R 41 

.0570_ 

__-.0167 

-.0110 

.0580 

-.0804 

.1169 

-.1398 

.2034 

-.1866 

.3330 

-.2177 

.5015 

-.2410 

?7_ 

.736 

471 

-.0914 

.0331_ 

-.03.59 

-.0322 

.0341 

-.0876 

.1226 

-.1369 

.2292 

-.1808 

.3650 

-.2117 

.5044 

-.2352 

23_. 

■ 736 

1 .647 

-.1002 

.0530_ 

-.0331 

-.0274 


-.0966 

.1498 

-.1471 

.2337 

-.1951 

.3385 


.4703 

-.2257 

74 

.736 

.764 

-.0055 

.0606 

.0224 

.0174 

.0646 

-.0028 

.132.5 

-.0660 

.213_0_. 

■-.1209 

.3135 

_-.1680 

.4426 

-.2052 

7 R 

736 

.882 

-.0149 

.0523 

.0301 

.0271 

.0567 

-.0128 

.1108 

-.0864 

.1757 

-.1609 



.3920 

-.2300 

76_ 

■ 5 RR 

0.000 


-.0105 

-.0554 

. -.0514 

-.0104 



-.1410 

.186.9 

_ -.1727 

.3267 

—.2057 

.4598 

-.2315 

77 

.588 

.236 

-.0880 

.0234 

-.0353 

-.0304 

.0277 

-.0842 

■0909 

-.1330 _ 

.1877_ 


_ .3137. 

— 2060 

.4539 

-.2316 

28_ 

.588 

.471 

-.0738 

.0500 

-.0201 

-.0145 

0499 

-.0701 

.1131 

-.1017 

.1896 

- J 407 

.2899 

-.1856 

.4291 

-.2205 

29_ 

...588 

.647 

-.0294 

..054 Q _ 

.0149 

.0135 

.0558 


.1092 

-.0841 

.1805 

-.1396 

.2690 

-.1825 

.3915 

-.2177 

TO 

.588 

764 

-.0307 

.0475 

.0116 

.0123 

.0506 

— 0284 

.1007 

-.0891 

.1704 

-.1518 

.2548 

-.2018 

.3653 

-.2331 

31_ 

.^88 

.882 

-.0357 

.0381 


.0143 

■0402 

-.0319 


-.1193 

.1423 

-.1834 

.2225 

-.2153 

.3217 

-.2357 

32^ 

__412 

0.000 

-.0748 

.0121 

— .036? 

-.0331 

■0102 

, -.0734 

.0873 

-.1176 

.1756^ 

-.1605 

.2827 

-.1875 

.4024 

-.2105 

33 

.412 

.236 

-.0799 


■ -.0394 

-.0355 

■0067 

-.0784 

.0815 

-.1143 

_ .1719_ 

-.1507 

1 2810 

-.1845 

.3995 

-.2129__ 

34^ 

_^ JL 2 

.471 

-.0465 

! .01 40_ 

-.0095 

-.0084 

.0119 

-.0448 

.0689 

-.0932 

.1588 

_ - _1413_ 

_!2674 _ 

-.1818 

.3820 

-.2165 

35_ 

_^412 

.647 

-.0390 

.0298 

■0065 

.0072 


-.0380 

XI 6 AJ _ 


_ _.137 J ^ 

-.1560 

_ .2408 _ 

-.2068 

' .3507 

-.2370 

36_ 

__.412 

.764 

-.0403 

.031 2_ 

■0080 

.0095 

.0273 


I 157 Z 

' -.'???4 

.1209 

_ -.1792_ 

.2199 

-.2227 

.3268 

-.2432 

37 

_ .412 

.882 

-.0567 

.028 1_ 

.0100 

_ .0_108 

.0229 

-.0514 

.0460 

-.1411 

.0961 

_ _-.1925 

.1852 

. -.2230 

.2838 

-.2423 

3 fl 

__.264 

0.000 

-.0485 

.0206_ 


-.0234 

.0180 

-.0496 

.0776 

-.0803 

_ .1568 


.2573 

-.1421 

.3787 

-.1800 

39 

__.264 

.2.36 

-.0443 

__ .0197_ 

—.0230 

-.0749 

■0163 

— 0450 

.0763 

-.0866 

.1544 

-;1279 l 1 


-.1613 

.3740 

-.1903 

40 

__.264 

.471 

-.0513 

.0136_ 

—.0210 

_ -.0200 

■0101 

-.0517 

.0691 

-.0941 

.1449_ 

-.1442 L _ 

; ^2393 _ 

-.1917 

.3561 

-.2252 

41 

.264 

.647 

-.0441 


I -.0136 

__ -.0141 

.0027 

-.0423 

.0531 

-.1051 

.1265 

__-.1704 _ 

_ .2148. 

—.2199 

.3243 

-.2452 

4? 

.264 

764 

-.0462. 

.0046 . 


-.0056 

.0012 

— 0423 

.0425 

-.1281 

.1143 

-.1953 

.1994 

—.2297 

.3043 

-.2462 

43 

.264 

flR 7 

-.0704 

.0010 

.0068 

.0043 

.0002 

-.0637 

.0248 

-.1502 

.0894 

-.1982 

.1679 

-!2290 

.2652 

-.2459 

44 

. .146 

OilOO 

-.0231 

_ .0131_ 

_ -.0195 

_ -.0264 

.0109 

-.0310 

.0655 

-.0505 

.1446 

-.0841 

.2423 

-.1292 

.3580 

-.1719 

43 

.146 

.236 

-.0786 

.017 Q _ 

_ -.0083 

. -.0106 

___.0141 

-.0321 

.0651 

-.0641 

.143_0_ 


.2390 

-.1413 

.3539 

-.1791 

4 fi 

. .146 

.471 


.0146 

-.0140 

-.0131 

.0115 

-.0467 

.0588 

-.0963 

.1334 

-! i 449 

.2274 

-.1922 

.3385 

-.2267 

47 

.146 

.647 















4 fi 

. .146 

.764 

-.0543 

.00.39 

-.0108 

-.0101 

.0035 

-.0497 

.0399 

-.1410 

.1040 

— 2022 

.1901 

-.2320 

.2925 

-.2411 

49 

.146 

.882 

-OflOR 

“ -.0029_ 

-.0029 

. -.0009 

-.0017 

-.0745 

.0236 

-.1557 

.0797 

' -!2019 

.1593 

-.2316 

.2555 

-.2423 

30 

.088 

0.000 

-.1395 

_._-.1590_ 

_ -.1431 

_. -.1512 

-.1603 

-.1387 

-.1399 

-.1641 

-.0977 

-.1900 

-.0461 

_ -.2152 

.0165 

-.2353 

31 

_^088 

.236 

-.1778 

_ -.1692_ 

_ -.1769 

-.1811 

-.1706 

-.1805 

-.1448 

-.1879 

-.10 l _8 

-.2069 

-.0496 

^ -.2279 

.0111 

-.2488 

3? 

_ .088 

.471 

-.1897 

_ -.1637_ 

_ -.1652 

_ -.1675 

-.1645 

-.1893 

-.1431 

-.2049 

-.1023 

-.2098 

-.0505 

-.2487 

.0108 

-.2461 

33 

.088 

.764 

-.0614 

_ .0045_ 

-.0103 

-.0078 

.0048 

^.5.70 

.0332 

-.1497 

_ .0899 

_ -.2064^ 

.1722 

-.2309 

.2682 

-.2419 

34 

.059 

0.000 

-.1564 

_ -_^1669_ 

-.1636 

-.1668 

-.1666 

-.1579 

-.1486 

-.1703 

-.1069. 

-.1941_ 

-.0556 

-.2189 

.0064 

-.2370 

33 

.0.59 

.236 

-.1833 

-.1714 

-.1874 

-.1908 

-.1708 

-.1861 

-.1513 

-.1968 

-.1092 

-.2127 

-.0568 

-.2339 

.0049 

-.2444 

33 

.059 

.471 

-.1860 

-.1624 

-.1661 

-.1683 

-.1628 

^.830 

-.1401 

-.1871 

. -.0979_ 

-.2040._ 

-.0430 

-.2339 

.0230 

-.2415 

37 

.059 

.647 

-.1870 

-.1667_ 

-.1838 

-.1825 

-.1670 

-.1782 

-.1394 

-.1854 

-.0942 

-.2026 

-.0352 

-.2330 

.0379 

-.2397 

33 

_^059 

.882 

-.0928 

___ .007 CL 

-.0098 

-.0052 

.0061 

-.0878 

.0175 

-.1627 

.0627 

-.1994 

.1352 

-.2277 

.2176 

-.2424 

39 

_^029 

0:000 

-.1713 

_ -.1502_ 

-.1618 

-.1540 

-.1499 

-.1721 

-.1509 

-.1804 

-.1112 

-.1929 

-.0597 

-.2077 

.0029 

-.2215 

30 

.029 

.736 

-.1733 

-.1517 

-.1686 

-.1694 

-.1.509 

. -.1742 

-.1527 

-.1786 

-.1129 

-.1922 

-.0604 

-.2142 

.0020 

-.2332 

31 

.029 

.471 

-.1767 

-.1594 

-.1674 

-.1693 

— 1 59 fl 

-.1741 

-.1416 

-.18_45. 

-.0991 

. -.2045 

-.0429 

-.2299 

.0251 

-.2413 

3? 

.029 

.764 

-.1786 

-.1841 

-.1978 

-.1963 

' -.1848 

-.1749 

- JL 629_ 

-.1807 

_ - 1235_ 

-.1994^ 

.-.0747 

-.2263 

-.0191 

-.2363 

33 

.854 

- 471 

-.0704. 

.0617 

.__-.0049 

-.0066 

.0680 

-.0755 

.1258 

-.1327 

.1738 

-.1742 

.2455 

-.2069 

.3635 

-.2287 

- QA - 

.146 

-.471 

- -.043-4- 

.0127 


-.0124 

• .0143 

-.0447 


-.0930 

_ .1346 

_ -.1387 

. .2282 

-.1820 

.3410 

-.2167 




OJ 

00 


TABLE III. -Continued 
( c ) M = 2.86 


a = 





- 5.0 1 

oo 1 

5.0 1 

ioo 1 

15.0 1 

20.0 

25.0 


Tube 

x'/l 

y / b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 



.071 

0.000 

.1862 

.4770 

.3071 

.3164 

-.4570 

.1859 

.6506 

.0880 _ 

...8998 

.0157 

1.2622 

-.0230 

1.4312 

-.0470 


2 

971 

.236 

.1875 

.4810 

. 309.9 

.3199 

_. 4609 _ 

.1881 

.6539 

.0889 

.9016 

.0162 

1 .2569 

-.0245 

1.4254 

-.0485 


3 

.971 

.471 

.1874 

.4805 

.3101 

.3204 

.4612 

.1891 

.6532 

.0888 _ 

_ .9000 

.0163 

1.2275 

-.0268 

1.3936 

-.0487 


4 

.971 

.764 

.- 1-866 

. 4_773 

.3086 

.3192 

.4591 

.1884 

. 6498 . 

.0883 _ 

.8844 

.0157 

1.1086 

-.0319 

1.2533 

-.0543 


5 

.941 

- 0.000 

.1817 

, 4_751 

.3045 

.3134 

.4555 

.1820 

.6479 

.0816 _ 

.8956 

.0076 

1.1622 

-.0399 

1.2835 

-.0589 


6 

.941 

.236 

.1819 

. 47 . 63 _ 

.3049 

.3148 

^554 

.1824 

.6474 

.0821 _ 

_ .8931 

.0080 

1.1502 

-.0405 

1.2717 

-.0598 


7 

.941 

.471 

.1818 

.4758 

.3048 

.3152 

.4552 

.1835 

.6453 

.0822 

.8869 

.0083 

1.1092 

-.0415 

1.2287 

-.0616 i 

8 

.941 

.647 

. 1800 - 

.4692 

.3017 

.3111 

.451 1 

.1813 

.6383 

.0802 

.8567 

.0067 

1.0181 

-.0439 

1.1279 

-.0663 ‘ 

1 ^ 

.941 

.882 

-.0362 

.0615 

-. 00_10 

~. 00Q _ 7 _ 

. 056 _ 6 _ 

-, 0395 _ 

.1416 

-.0717 

.2559 

-.0965 

.4104 

-.1141 

.5702 

-.1259 

■ 10 

.912 

0.000 

.1780 

.4680 

.3007 

.3083 

. 450.5 

.1780 

.6401 

.0780 _ 

.8802 

.0041 

1.0604 

-.0471 

1.1362 

-.0693 ' 

1 1 

.912 

.236 

.1780 

.4697 

.3010 

.3094 

.4504 

.1785 

.6393 

.0783 

.8758 

.0043 

1.0478 

-.0477 

1.1260 

-.0699 ' 

1 12 

.912 

-__.471 

. 17:67 

.4661 

.2991 

.3074 

.4478 

.1775 

_ .6342 

_.0769 

.8566 

.0036 

.9893 

-.0488 

1.0717 

-.0726 •; 

1.T 

.912 

.764 

-.0520 

.0553 

-.0077 

-.0073 

.0506 

-.0535 

.1216 

-.0876 

.2085 

-.1099 

.3441 

-.1246 

1 .4562 

-.1355 

. 14 

.854 

0.000 

-.0410 

.0978 

.0144 

.0169 

.0890 

-.0413 

.1929 

-.0820 

. .3287 

-.1092 

.4060 

-.1248 

! .4955 

; -.1355 1 

15 

.854 

.236 

-.0378 

.0990 

.0160 

.0168 

.0912 

-.0413 

.1946 

-.0824 

.3257 

-.1093 

.3946 

-.1253 

1 .4801 

1 -.1362 . 

16 

.854 

.471 

-.0465 

.0805 

.0034 

.0067 

.0714 

-.0465 

.1571 

-.0838 

.2387 

-.1101 

.2952 

-.1250 

! .3712 

1 -.1359 • 

' 17 

.854 

.647 

-.0610 

.0412 

-.0191 

-.0196 

.0372 

-.0634 

.1049 

-.0945 

.1912 

-.1150 

.3005 

-.1285 

i .3790 

i -.1387 . 

18 

.854 

.764 

-.0426 

.0506 

-.0060 

-.0093 

.0480 

-.0457 

.1334 

-.0810 

.2469 

-.1055 

.3775 

-.1221 

.4979 

, -.1358 . 

' 19 

.854 

.882 

-.0343 

.0568 

.0094 

.0070 

.0547 

__-. 0365 _ 

.1289 

-.0764 _ 

.2305 

-.0931 

.3569 

-.1104 

, . 4'653 

I -.1255 

J 

! 

.736 

0.000 

-11507 

■ Q8 . a . l . 

.0058 

.0079 

.0835 

_-.0511 

.;.1855 

_-.0914 

.2951 

-.1166 

.3441 

-.1319 

! .4419 

! -.1407 


1 

.736 

.236 

-.0527 

.0802 

.0012 

.0033 

.0730 

-.0531 

.. .1584 

. -.0920 

.2394 

-.1166 

.3150 

-.1316 

.4403 

-.1404 ' 

22 

_.736 

.471 

-.0562 

.0421 

-.0184 

-.0191 

. 037 . 6 _ 

-.0587 

.1 128 _. 

.-.0913 

.2147 

-.1137 

.3225 

-.1290 

1 .4559 

1 -.1380 1 


.736 

^647 

-.0511 

.0420 

-.0105 

-.0136 

.0402 

. -.0527 

.1 187 

-.0877 

.2189 

-.1 113 

.3201 

-.1265 

! .4320 

-.1366 : 

74 

.736 

.764 

-.0463 

.0462 

-.0022 

-.0050 

.0452 

-.0491 

.1143 

-.0879 

.2041 

-.1027 

.2973 

-.1145 

; .4083 

1 -.1277 , 

, 25 

.736 

.882 

-.0153 

.0436 

:0109 

.0069 

.0438 

-.0164 

.101 1 

-.0636 

.1807 

-.1017 

.2654 

-.1243 

.3667 

-.1348 


.588 

0.000 

-.0559 

.0628 

-.0053 

-.0040 

.0607 

-.0560 

.1200 

-.0927 

.1668 

-.1142 

.2676 

: -.1290 

.4062 

-.1348 

77 

.588 

.236 

-.0557 

.0476 

-.0136 

-.0135 

.0452 

-.0566 

.1202 

-.0907 

.1999 

1 -.1128 

72778 

• -.1282 

.4002 

-.1343 

I ?8 

^ 88 - 

.471 

-.0463 

.0441 

-.0064 

-.01 12 

1 .0453 

, - .0531 

. .1203 

. -.0875 _ 

^ .2080 

-.1108 

. .2832 

-.1279 

.3906 

-.1342 

■ 29 

' .588 

.647 

-.0560 

.0422 

i -.0060 

-.0087 

.0434 

-.0583 

! .1082 

-.0827 

1 .1852 

1^.0864 

, .2711 

-.1 1 14 

.3739 

-.1273 

,■^0 

. .588 

U .764 

-11203 

. 0.393 

, . 0^30 

; -.001 8 ._ 

. 040_6 

-.0202 

1 .0993 

' -.0634 

^1780 

-.0974 

.2591 

. -.1227 

.3581 

-.1358 

, T1 

: .588 

.882 


!0307 

. 0.094 

.0052 

.0335 

-.0271 

. .0815 

-.0805 

, .1539 

-.1141 

.2294 

-.1296 

.3248 

-.1382 

32 

_ .412 

■ 0.000 i - i)568 

.0176 

1 -.0250 

: -.0270 

. .0191 

-.0569 

1 .0807 

. -.0838 

1 .1591 

1 -.1062 

.2552 

-.1226 

.3740 

-.1322 

33 

. 41 ? 

_.236 

' -. 0.544 

.0275 

• -.0155 

-.0187 

.0329 

-.0539 

.0868 

-.0833 _ 

.1539 

-.1057 

.2522 

-.1218 

.3726 

-.1314 

, 34 

.412 

_ .471 

-.0375 

.0370 

-.0033 

-.01 1 1 

.0421 

, -.0486 

. .0986 

-.0771 

_ .1530 

.. -.1024 

.2414 

-.1164 

.3607 

-.1308 

35 

_ 4_12 

.647 

-.0276 

.0351 

.0004 

• -. 0052 _ 

.0381 

-.0245 

- 0950 . 

' -.0645 

.1553 

-.0979 

.2290 

-.1214 

.3394 

-.1345 

36 

__ 4 . 1_2 

■ 764 

-.0277 

.0309 

.0064 

.0026 

. .0358 

. -.0284 

.0840 

, -.0716 

.1493 

-.1081 

. .2160 

-.1273 

.3201 

-.1374 

37 

__.412 

_882 

- D3 6.1 

.0235 

. .0102 

.0043 

.0292 

-.0348 

.0707 

-.0890 

.1326 

-.1174 

.1930 

-.1302 

.2857 

-.1375 

38 

. .264 

_ Q.000 

- 1L482 

.0175 

-.0177 

-.0226 

.0199 

-.0495 

.0789 

-.0782 

.1487 

-.1035 

.2393 

-.1210 

.3602 

-.1321 

39 

.264 

.236 

-.0497 

.0171 

-.0183 

-.0217 

.... . 02Q7 _ 

-.0497 

.0761 

-.0798 

.1479 

-.1043 

.2377 

-.1222 

.3582 

-.1320 

40 

.264 

.471 

. - 1H8 .3 

' .0220 

-. 0 _ a96 

-.0148 

.0291 

-.0412 

.0739 

-.0695 

.1404 

-.0952 

.2290 

-.1173 

.3462 

-.1316 

41 

.264 

_647 

- H3 - t.O 

.0256 

. 00.51 

-.0021 

.0320 

^_0303 

.0743 

. _-. 0708 _ 

_ .1300 

-.1060 

.2134 

-.1259 

.3239 

-.1348 

4 ? 

_. .264 

_764 

- 113.01 

.0239 

. 00.66 

.0021 

.0303 

-.0310 

.0737 

-.0802 

.1226 

-.1160 

.1998 

-.1278 

.3068 

-.1342 

43 . 

.264 

.882 

-. 0.469 

.0182 

.0103 

.0045 

, 0258 _ 

-.0417 

, .0628 

-.0942 

.1070 

-.1196 

.1740 

-.1280 

.2737 

-.1346 

44 

.146 

. 0.000 

-.0502 

.0139 

-.0235 

-.0275 

- 0167L _ 

-.0528 

: . 0725 . 

-.0762 

.1401 

-.0918 

.2281 

-.1117 

.3481 

-.1294 

45 

.146 

__ .236 

-.0459 

.0145 

-.0213 

-.0260 

.0180 

-.0493 

.0730 

-.0748 

.1402 

-.0996 

.2272 

-.1 134 

.3464 

-.1282 

46 

.146 

.471 

-.0340 

.0127 

-.0071 

- 0177 

. 018.6 

-.0369 

.0682 

-.0657 

.1350 

-.0971 

.2205 

' -.1186 

.3334 

-.1297 

47 

.146 

- .647 

-.0316 

.0153 

.0034 

-.0013 

_. 0237 _ 

-. 031 2 _ 

.0633 

. _-. 0733 _ 

.1247 

_-.1102 

.2050 

-.1262 

.3137 

-.1336 

48 

.146 

.764 

-.0316 

.0153 

0034 

-.0013 

.0237 

-.0312 

.0633 

-.0733 

.1247 

-.1102 

.2050 

-.1262 

.3137 

-.1336 

49 

.146 

. .882 

-.0566 

. 0 . 1.25 

.0097 

.0045 

.0215 

' -.0485 

.0524 

-.0972 

.0961 

-.1172 

.1681 

-.1269 

.2677 

-.1339 

50 

.088 

0.000 

. -. i0 _ 02 . 

-. 09.64 

-.1042 

-.1066 

. -.0949 

-.1035 

-.0743 

-.1078 

-.0420 

-.1204 

.0092 

-.1308 

.0743 

-.1322 

51 

088 

. .236 

-.1168 

-.1005 

-.1066 

-.1090 

-.0991 

. -.1139 

-.0780 

. -.1234 

-.0457 

-.1242 

.0060 

-.1299 

.0702 

-.1316 

32 

. .088 

.471 

-._1180 

-.1003 

-.1035 

-.1042 

-.0971 

-.1177 

-. 0772 _ 

.. -. 1180 _ 

-.0447 

-.1202 

.0059 

-.1262 

.0696 

-.1318 

53 

. 0.88 

.764 

-.0380 

.0093 

0040 

, -.0015 

.0186 

-.0364 

.0518 

. -.0909 

.1053 

-.1170 

.1803 

-.1263 

.2818 

-.1333 


.059 

0.000 

. - J _ Q6 . 2 _ 

-.1049 

-.1044 

-.1054 

. -.1039 

-.1070 

-.0839 

-.1096 

-.0510 

-.1187 

-.0001 

-.1242 

.0634 

-.1284 

55 

.059 

.236 

-.1162 

-.1087 

-.1122 

-.1085 

. -.1075 

-.1 146 

-.0863 

-.1137 

-.0529 

-.1203 

-.0017 

-.1277 

.0617 

-.1325 

56 

.059 

.471 

-.1103 

-.1037 

-.1075 

-.1098 

-.1019 

-.1111 

-.0793 

-.1 105 

-.0450 

-.1180 

.0076 

-.1258 

.0745 

-.1323 

57 

. .059 

.647 

-.1084 

-.1054 

-.1089 

-.1 109 

_ -. 10Z9 _. 

-.1113 

-.0803 

-.1086 

-.0437 

-.1168 

.0115 

-.1241 

.0823 

-.1333 

58 ■ 

. .059 

■ -.882 

-.0613 

.0059 

.0076 

-. 0005 . 

.0149 

. -.0551 

.0394 

1 -.1024 

.0857 

-.1 164 

.1554 

• -.1263 

.2473 

-.1349 

^9 

- .029 

0.000 

-.0891 

-.1078 

-.0919 

: -.1019 

. -. 100 . 2 . 

-.1032 

-.0847 

-.1065 

-.0540 

-.1150 

-.0050 

-.121 1 

.0577 

-.1307 

-60 

.029 

. .236 

-.1044 

-.1 101 

. -.IQiO 

-.1024 

.. -. 108.1 

-.1051 

-.0885 

-.1114 

-.0558 

-.1207 

-.0059 

-.1276 

.0563 

-.1321 

61 

. 029 

471 

-.1026 

. -.1061 

-.1064 

-.1075 

. -. 1032 . 

-.1041 

-.0813 

-.1094 

-.0466 

-.1177 

.0057 

-.1265 

.0730 

-.1330 

62 

.029 

.764 

-.1061 

-.1 128 

-.1082 

-.1093 

-.1082 

-.1073 

-.0944 

-.1093 

-.0637 

-.1 148 

-.0153 

-.1244 

,0466 

-.1326 

_ 63 _ 

-^854 

-.471 

-.0422 

.0775 

, .0045 

.0060 

.0742 

-.0451 

.1642 

_ -. 0807 . 

.2529 

-.1066 

.3040 

-.1206 

.3754 

-.1301 


.146 

-.471 

■ - 113 . 5 . 9 . 

.0141 

-.0146 

-.0133 

.0149 

-.0337 

.0647 

■ -.0650 

.1299 

-.0958 

.2141 

-.1155 

.5264 

-.1261 



TABLE III. “Continued 
(c) Concluded 




a = 





30.0 


35 0 


40.0 

45 0 

50.0 

55.0 

60.0 

Tube 

//I 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.971 

0.000 

1.5445 

_ 

0861 

1 .6174 

■ _ 

1180 

1.6766 

-.1347 

1.7260 

1.7568 

■ -.1426 

1.7616 

1.7441 

-.1422 

? 

.971 

.236 

1.5404 

_ 

0892 

1.6163 

_ 

1232 

1.6765 

-.1415 

1.7265 

1.7556 

-.1497 

1.7644 

1.7485 

-.1489 


.971 

.471 

1.5126 

_ 

0871 

1.5943 

_ 

1214 

1.6609 

-.1414 

1.7139 

1.7452 

-.1507 

1.7574 

1.7466 

-.1500 

4 

.971 

.764 

1.3722 

_ 

0836 

1.4686 

- 

1150 

1.5530 

-.1360 

1.6226 

1.6728 

-.1497 

1.6998 

1.7032 

-.1488 

b 

.941 

0.000 

1.3825 

_ 

0854 

1.4602 

- 

1137 

1.5376 

-.1351 

1.6179 

l.6883_. 

-.1499 

1.7371 

1.7565 

-.1497 


.941 

.236 

1.3718 

_ 

0860 

1.4519 

- 

1141 

1.5289 

-.1351 _ 

1.6101 

1.6819 

-.1502 

1.7330 

1.7559 

-.1495 

7 

.941 

.471 

1.3305 

- 

0860 

1.4140 

- 

1124 

1.4965 

-.1330... 

1.5809 

1.6562 

-.1491 

1.71 17 

1.7421 

-.1489 


.941 

.647 

1.2268 

_ 

0880 

1.3136 

- 

1126 

. 1.4033 

-.1326 

1.4939 

1.5815 

-.1491 

1.6503 

1.6960 

-.1488 

9 

. .941 

.882 

.7598 

_ 

.1342. 

.. .9211 

- 

1415 

1.0467 

-.1476 

1.1757 

1.2986 

-.1509 

1.3996 

1.4710 

-.1496 

10 

.917 

0.000 

1.2101 

_ 

0900 

1.2752 

- 

1127 

LA. 2^23 

..-.13.19 

1.4627 ; 

1.5735 

-.1495 

1.6644 

1.7234 

-.1490 

1 1 

.912 

.236 

1.2002 

- 

0905 

1.2672 

- 

1132 

1.3437. 

-.1326 

1.4531 

1.5642 

-.1495 

1.6578 

1.7190 

-.1495 

1? 

.91? 

.471 

1.1483 

_ 

0922 

1.2193 


1132 

1.2990 

-.131 1 

1.4081 

1.5225 

-.1488 

1.6217 

1.6907 

-.1487 

i,T 

.912 

.764 

,5431 

- 

1422 

.7116 

- 

1470 

.9412 

-.1506 

1.1479 

1.2981 

-.1514 

1.4129 

1.5043 

-.1501 

14 

.854 

0.000 

.6204 

- 

1424 

. . ,78.78 

- 

1480 

1.0371 

-.1518 

1.2134 

1.3718 

-.1519 

1.5102 

1.6146 

-.1506 

i?i 

.854 

.236 

.5990 

- 

1427 

.7606 

- 

1479 

_ 1.0J73_ 

-.1513 

_1_^05_2 . 

1.3640 

-.1515 

1.5025 

1.6091 

-.1501 

10 

.854 

.471 

.4910 

_ 

1476 

.6861 

- 

1475 

.9823 

-.1499 

1.1651 

1.3210 

-.1506 

1.4585 

1.5680 

-.1497 

17 

.854 

.647 

.5580. 

- 

1450_ 

.74.2.3 

- 

1490 

.9493 

-.1500 

1.1340 

1.2633 

-.1513 

1.3843 

1.4848 

-.1504 

10 

.854 

■ .764 

.6016 

- 

1415 

.7154 

- 

1466 

.9118 

-.1489 

1.0750 

1.2104 

-.1510 

1.3309 

1.4287 

-.1501 

1^ 

.854 

.887 

.5631 

_ 

1363 

.6718 

— 

1435 

.8400 

-.1479 

.9907 

1.1195 

-.1503 

1.2331 

1.3253 

-.1497 

?0 

.736 

0.000 

.5742 

- 

1462_. 

_..7636__ 

- 

1483 

.9459 

-.1484 

1.1087 

1.2591 

-.1509 

1.3979 

1.5160 

-.1501 

?1 

.736 

.236 

.5943 

- 

1461 

.7618 

- 

_1 481. 

.9400 

-.1482 

1 . 1 008 

1.2503 

-.1509 

1.3883 

1.5065 

-.1500 

?? 

.736 

.471 

.5927 

_ 

1445 

.7413 

- 

1467 

J134 

-.1477 

1.0673 

1.2118 

-.1504 

1.3464 

1.4614 

-.1497 


.736 

.647 

.5594 

- 

1436 

.7026 

- 

1466 

.8653 

-.1480 

1.0094 

1.1453 

-.1508 

1.2733 

1.3820 

-.1501 

?4 

.736 

.764 

.5326 

_ 

1391 

.6733 


1453 

.8271 

-.1472 

.9674 

1.0980 

-.1502 

1.2220 

1.3268 

-.1495 

?0 

.736 

.882 

.4839 

- 

1409 

.6153 

- 

1457 

.7604 

-.1477 

.8899 

1.0120 

-.1503 

1.1268 

1.2262 

-.1496 

?0 

.588 

0.000 

.5516 

- 

1419 

.7164. 

- 

1457 

.8774 

-.1478 

1.0284 

1.1777 

-.1512 

1.3187 

1.4439 

-.1502 

?7 

.588 

.236 

.5484 

- 

1413 

.7133 

- 

1450. 

.. .8700 

-.1470 

1.0214 

1.1699 

-.1501 

1.3102 

1.4355 

-.1492 

?0 

.588 

.471 

.5301 

- 

1408 

.6922 

- 

1451 

.8432 

-.1472 

.9892 

1.1335 

-.1502 

1.2691 

1.3919 

-.1490 

?9 

.588 

.647 

.4995 

- 

1392 

.6500 

- 

1443 

.7958 

-.1465 

.9320 

1.0678 

-.1498 

1.1978 

1.3114 

-.1488 

,■^0 

.588 

.764 

.4773 

_ 

1427 

.6202 

_ 

1464 

.7606 

-.1481 

.8924 . 

1.0242 

-.151 1 

1.1492 

1.2596 

-.1499 


.588 

.882 

.4355 


1437 

.5641 

- 

1470 

.6943 

-.1480 

.8184 

.9419 

-.1510 

1.0588 

1.1615 

-.1499 


.412 

0.000 

.5178 

_ 

1410 

.6737 

- 

1457 

CN 

O 

CN 

00 

-.1482 

.9715 

1.1232 

-.1518 

1.2674 

1.3952 

-.1516 


.41? 

.736 

.5147 

_ 

1400 

.6689 

- 

1447 

.8153 

-.1468 

.9655 

1.1 164 

-.1504 

1.2582 

1.3864 

-.1499 

^4 

.412 

.471 

.4985 

_ 

1403 

. ..6476 _ 

- 

1451 

.7905 

-.1476 

.9347 

1.0809 

-.1509 

1.2185 

1.3421 

-.1506 

35 

.412 

.647 

.4704 

_ 

.1409 

.6132 

- 

.1444 

.7494 

-.1468 

.8841 

1.0212 

-.1_5Q2 

1.1510 

1.2652 

-.1495 

36 

.412 

' .764 

, .4453 

T" 

.1429 

.5817 

’ Z* 

.1450 

.7120 

-.1467 

.8435 

. _ .97^6 

-.1503 

1 . 1 000 

1.2106 

-.1491 

! 37 

.412 

1 .887 

; .4010 

_ 

.1430 

.5295 

r 

.1451 

.6510 

-.1470 

.7733 

.8966 

-.1501 

1.0130 

1.1158 

-.1492 

38 

■ .264 

' o’ooo 

.5013 

i _ 

.1410 

.6523 

- 

.1455 

.7989 

-.1480 

.9499 

1.1013 

-.1517 

1.2376 

1.3494 

-.1507 

39 

.764 

.236 

.4973 


.1407 

.6455 

- 

.1451 

.7915 

-.1479 

.9428 

1.0934 

-.1510 

1.2290 

1.3408 

-.1509 

• 40 

.764 

; .471 

.4799 

• - 

.1406 

.6259 

1 - 

.1452 

.7669 

-.1479 

.9121 

1.0581 

-.1512 

1.1899 

1.2990 

-.1510 

41 

.264 

.647 

.4502 

_ 

.1401 

.5896 


.1441 

.7222 

-.1465 

.8591 

.9967 

-.1503 

1.1 199 

1.2205 

-.1493 

47 

1 .764 

: .764 

4797 

IT 

.1404 

.5630 

- 

.1436 

.6900 

-.1462 

.8224 

.9553 

-.1498 

1.0744 

1.1718 

-.1487 

' 43 

.764 

' .882 

.3891 

' - 

.1409 

.5126 

' - 

.1442 

_.6309 

-.1465 

. .7539 

, .8782 

-.1502 

.9891 

1.0813 

-.1489 

44 

.146 

0.000 

.4867 

_ 

.1404 

.6363 

- 

.1453 

.7808 

-.1480 

.9234 

1.0536 

-.151 1 

1.1487 

1.2172 

-.1493 

1 45 

.146 

.736 

.4832 

_ 

.1386 

.6325 

- 

.1435 

.7759 

-.1467 

.9180 

1.0477 

-.1496 

1.1430 

1.21 1 1 

-.1483 

46 

.146 

.471 

.4675 

_ 

.1393 

.6115 

- 

.1446 

.7502 

-.1472 

.8908 

1.0185 

-.1508 

1.1116 

1.1775 

-.1500 

47 

.146 

t .647 

.4399 

- 

.1395 

.5762 

1 - 

.1438 

.7086 

-.1464 

.8404 

.9634 

-.1501 

1.0536 

1.1 186 

-.1485 

48 

.146 

.764 

.4399 


.1395 

.5762 


.1438 

.7086 

; -.1464 

.8404 ■ 

J .9634 

-.1501 

• 1.0536 

1.1 186 

-.1485 

49 

.146 

, .882 

.3793 

; - 

.1395 

.4998 

_ 

1438 

.6189 

-.1465 

.7405 

.8538 

-.1500 

,9381 

1.0001 

-.1483 

50 

.088 

0.000 

.1474 


.1399 

.2237 


.1445 

.2966 

-.1475 

3679 

.4271 

-.1497 

.4755 1 

.5334 

-.1462 

51 

.088 

.736 

.1476 


.1398 

.2183 

- 

.1441 

.2904 

-.1466 

1 .3616 

. .4208 

-.1500 

' .4696 

.5509 

-.1469 

57 

' .088 

.471 

.1418 

1 _ 

. 1 405 

.2187 

- 

.1452 

.2955 

i -.1479 

. .3726 

.4431 

• -.1512 

.5115 . 

.6001 

-.1487 

55 

; 088 

.764 

.3939 

: 

.1393 

.4986 

_ 

.1438 

.5977 

-.1466 

: .7026 

i .7742 

-.1501 

.8293 1 

.8880 

-.1478 . 

54 

.059 

0.000 

.1357 


1 365 

.2128 

_ 

,1409 

.2906 

, -.1432 

.3713 

.4477 

-.1457 

: .5238 1 

.6316 

. -.1425 

55 

.059 

.736 

.1338 


,1407 

.2105 

_ 

.1448 

.2883 

1 -.1471 

.3700 

' .4489 

-.1507 

1 .5336 . 

.6393 

-.1474 

56 

.059 

471 

.1514 


1405 

, .2372 

_ 

,1444 

.3233 

' -.1478 

.4119 , 

1 .5001 

-.1512 

.5845 

! .6505 

-.1479 ' 

57 

.059 

.647 

.1645 


,1410 

1 .7582 , 

“T" 

,1455 

.3482 

: -.1485 

4419 : ; 

.5333 

-.1517 

.6253 


.7416 

-.I486 

58 

.059 

.887 

.3445 


1409 

.4266 


1469 

.5126 

1 -.1501 

.6023 , 

.6683 

-.1505 

.7292 


.8087 

-.1478 

59 

.029 

0.000 

.1293 


,1396 

.7067 

r“ 

,1443 

.2867 

-.1470 

.3725 


.4608 

-.1497 ' 

.5578 


.6854 

-.1458 

60 

.029 

.736 

.1280 


.1393 

.2054 

; _ 

,1442 

.2871 

-.1469 

.3767 


.4720 

-.1505 i 

.5747 


.6905 

-.1469 

61 

.029 

.471 

.1504 


,1406 

.7383 

; - 

,1437 

.3267 

-.1477 

.4202 


.5196 

-.1513 

.6209 


.7980 

-.1476 

62 

.029 

.764 

.1146 


.1403 

.2084 

_ 

,1449 

.3052 

-.1481 ' 

.3755 


.4744 

-.1511 ; 

.5730 


.6973 

-.1472 

•63 

.854 

-.471 

.4890 


1363 

.6813 

_ 

1408 

.9587 

-.1432 : 

1.1494 


1.3099 

-.1442 

1.4474 


1.5536 

-.1433 

64 

■ 146. 

^471 

■ 4599 


.1341 

.6030 


1383 

.741 1 

- 1412 1 

.8801 


1.0099 

-.1443 

1.1028 


1 . 1 670 

-.1437 




CJ 

\D 





TABLE III. -Continued 
(d) Concluded 


a = 





30 0 

35 0 

40 0 

45 0 

50.0 

55.0 

60.0 

Tube 

//I 

y/b/2 

Windward 

Leeward 

Windward 

Leeword 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeword 

Windward 

Leeward 

Windward 

Leeward 

1 

.971 

0.000 

1.5408 

-.0355 

1.6426 

- 0555 

r .7213 

-.0711 

1.791 1 

1 8231 

-.0786 

1.8355 

1.8285 

-.0798 

? 

.971 

.236 

1.5374 

-.0391 

1.6397 

- 0616 

1.7219 

-.0795 

1.7918 

1.8260 

-.0877 

1.8401 

1.8308 

-.0895 


.971 

.471 

1.5073 

-.0396 

1.6148 

-.0617 

1.7025 

-.0801 

1.7773 

1.8156 

-.0891 

1.8363 

1.8272 

-.0904 

4 

.971 

.764 

1.3679 

-.0419 

1.4807 

-. 0^87 

1.5854 

-.0761 

1.6779 

■ 1.7352 

-.0868 

1.7768 

1.7865 

-.0892 


.941 

0.000 

1.3887 

-.0459 

1.4852 

-.0608 

1.5739 

-.0772 

1.6673 

1.7410 

-.0880 

1.7989 

1.8322 

-.0903 

6 

.941 

.236 

1.3797 

-.0462 

1.4757 

- 0610 

1.5665 

-.0772 

1.6609 

1.7360 

-.0881 

1.7957 

1.8295 

-.0900 

7 

■ .941 

.471 

1.3394 

-.0478 

1 4385 

-.0608 

1.5329 

-.0759 

1.631 1 

1.7099 

-.0871 

1.7753 

1.8126 

-.0897 

8 

.941 

.647 

1.2360 

-.0510 

1.3335 

-.0626 

1.4332 

-.0757 

1.5375 

1.6279 

-.0874 

1.7087 

1.7617 

-.0891 

9 

.941 

.882 

.6970 

-.0853 

8815 

-.0880 

1.0390 

-.0902 

1.1879 

1.3230 

-.0921 

1.4417 

1.5262 

-.0918 

10 

.912 

0.000 

1.2309 

-.0530 

1.3057 

-.0638 

1.3852 

-.0766 

1.4950 

1.6103 

-.0877 

1.7108 

1.7868 

-.0903 

1 1 

.912 

.236 

1.2225 

-.0539 

1.2975 

-.0648 

1.3785 

-.0770 

1.4862 

1.6024 

-.0883 

1.7055 

1.7805 

-.0901 

1 ? 

.912 

.471 

1.1700 

-.0549 

1.2490 

-.0648 

1.3328 

-.0762 

1.4396 

1.5587 

-.0871 

1.6693 

1.7477 

-.0895 

n 

.912 

.764 

.5746 

-.0894 

6973 

-.0914 

.8816 

-.0928 

1.1248 

1.3085 

-.0932 

1.4463 

1.5511 

-.0926 

14 

.854 

0.000 

.6181 

-.0903 

.7731 

-.0926 

.9835 

-.0944 

1.2042 

1.3856 

-.0941 

1.5366 

1.6607 

-.0936 

18 

.854 

.236 

.5994 

-.0896 

.7497 

- 0919 

.9573 

-.0937 

1.1942 

1.3786 

-.0937 

1.5313 

1.6556 

-.0927 

16 

.854 

.471 

.4877 

-.0892 

.6509 

-.0913 

.8823 

-.0927 

1.1508 

1.3323 

-.0923 

1.4849 

1.6098 

-.0920 

17 

.854 

.647 

.4929 

-.0922 

.6755 

-.0938 

.9141 

-.0934 

1.1401 

1.2897 

-.0935 

1.4166 

1.5292 

-.0932 

18 

.854 

.764 

.5873 

-.0896 

.7085 

-.0914 

.8737 

-.0916 

1.0772 

1.2339 

-.0929 

1.3654 

1.4741 

-.0922 

19 

.854 

.882 

.5588 

-.0879 

.6725 

-.0903 

.8163 

-.0914 

.9979 

1.1457 

-.0923 

1.2692 

1.3714 

-.0924 

?n 

.736 

0.000 

.5528 

-.0914 

.7143 

-.0918 

.9153 

-.0919 

1.1087 

1.2801 

-.0931 

1.4275 

1.5601 

-.0929 

?1 

.736 

.236 

.5575 

-.0894 

.7222 

-.0900 

.9132 

-.0904 

• 1.1025 

1.2721 

-.0919 

1.4188 

1.5499 

-.0908 

?? 

.736 

.471 

.5596 

-.0898 

.7116 

-.0906 

.8928 

-.0910 

1.0738 

1.2368 

-.0926 

1.3786 

1 .5050 

-.0921 

78 

.736 

.647 

.5333 

-.0894 

.6794 

-.0906 

.8510 

-.0908 

1.0218 

1.1737 

-.0927 

1.3070 

1.4249 

-.0922 

74 

.736 

.764 

.5102 

-.0892 

.6534 

-.0901 

.8201 

-.0907 

.9815 

1.1278 

-.0920 

1.2563 

1 .3708 

-.0921 

78 

.736 

.882 

.4668 

- 0892 

.6023 

-.0902 

.7554 

-.0904 

.9096 

1.0432 

-.0921 

1.1626 

1.2700 

-.0915 

76 

.588 

0.000 

.5164 

-.0890 

.6887 

-.0906 

.8666 

-.0914 

1.0344 

1.1999 

-.0934 

1.3494 

1.4850 

-.0927 

77 

.588 

.236 

.5133 

-.0881 

6870 

-.0896 

.8617 

-.0904 

1.0286 

1.1930 

-.0924 

1.3412 

1.4761 

-.0917 

78 

.588 

.471 

.5019 

-.0881 

.6684 

-.0898 

.8367 

-.0904 

.9998 . 

1 . 1 589 

-.0919 

1.3020 

1.4314 

-.0912 

79 

.588 

.647 

.4811 

-.0878 

6322 

-.0892 

.7924 

-.0897 

.9465 

1.0973 

-.0915 

1.2307 

1.3522 

-.0910 

30 

.588 

.764 

.4636 

-.0894 

.6053 

- 0910 

.7592 

-.0915 

.9087 

1.0546 

-.0930 

1.1831 

1.3001 

-.0925 

31 

.588 

.882 

.4267 

-.0894 

5567 

-.0907 

.6971 

-.0912 

.8371 

.9743 

-.0927 

1.0934 

1 .2023 

-.0920 

32 

.412 

0.000 

.4959 

-.0896 

.6545 

-.0916 

.8198 

-.0932 

.9749 

1.1386 

-.0915 

1.2926 

1.4295 

-.0939 

33 

.412 

.236 

.4938 

- 0881 

.6501 

-.0898 

.8143 

-.0916 

.9698 

1.1322 

-.0896 

1.2850 

1.4215 

-.0925 

34 

.412 

.471 

.4785 

-.0888 

.6305 

- 0908 

.7902 

-.0924 

.9418 

1.0989 

-.0907 

1.2459 

1.3778 

-.0935 

35 

.412 

.647 

.4538 

-.0871 

.5973 

-.0890 

.7519 

-.0900 

.8955 

1.0434 

-.0912 

1.1806 

1.3039 

-.0913 

36 

.412 

.764 

.4313 

-.0875 

.5694 

-.0888 

.7165 

-.0902 

.8558 

.9982 

-.0908 

1.1302 

1.2496 

-.0913 

37 

.412 

.882 

.3917 

-.0883 

.5217 

-.0896 

.6588 

-.0905 

.7881 

.9214 

-.0920 

1.0440 

1.1556 

-.0917 

38 

.264 

0.000 

.4847 

-.0890 

.6395 

-.0910 

.7960 

-.0929 

.9490 

1.1113 

-.0912 

1.2672 

1.3927 

-.0934 

39 

.264 

.236 

.4819 

-.0886 

.6349 

-.0906 

.7893 

-.0924 

.9432 

1.1045 

-.0909 

1.2590 

1.3839 

-.0931 

40 

.264 

.471 

.4672 

-.0885 

.6154 

-.0907 

.7662 

-.0925 

.9155 

1.0708 

-.0910 

1.2203 

1.3417 

-.0930 

■ 41 

.264 

.647 

.4404 

-.0869 

.5808 

-.0888 

.7238 

-.0900 

8649 

1.01 13 

-.0915 

1.1517 

1.2657 

-.0915 

42 

.264 

.764 

.4208 

-.0869 

.5561 

-.0884 

.6934 

-.0895 

.8302 

.9714 

-.0908 

1.1065 

1.2166 

-.0909 

43 

.264 

.882 

.3846 

- 0873 

.5100 

-.0890 

.6375 

-.0898 

.7652 

.8967 

-.0916 

1.0224 

1.1255 

-.0911 

44 

.146 

, 0.000 

.4740 

-.0889 

.6261 

- 0910 

.7801 

-.0928 

9256 

1.0743 

-.091 1 

1.2021 

1.281 1 

-.0930 

45 

.146 

.236 

.4717 

-.0877 

.6234 

- 0899 

.7761 

-.0915 

.9214 

' 1.0694 

-.0898 

1.1967 

1.2751 

-.0918 

46 

.146 

.471 

.4568 

-.0875 

.6049 

- 0894 

.7523 

-.0914 

.8959 

1.0402 

-.0896 

1.1648 

1.2423 

-.0922 

47 

.146 

.647 

.4319 

-.0867 

.5721 

- 0884 

.7121 

-.0896 

.8483 

.9848 

-.0910 

1.1066 

1.1814 

-.0911 

48 

.146 

.764 

.4319 

-.0867 

5721 

-.0884 

.7121 

-.0896 

.8483 

.9848 

-.0910 

1.1066 

1.1814 

-.0911 

49 

.146 

.882 

.3778 

-.0871 

5038 

- 0888 

.6275 

-.0897 

.7524 

.8768 

-.0913 

.9895 

1.0591 

-.0912 

50 

.088 

0.000 

.1705 

-.0875 

.2518 

-.0895 

.3277 

-.091 1 

.4045 

.4786 

-.0891 

.5418 

.5851 

-.0912 

51 

.088 

.236 

.1659 

-.0872 

2465 

- 0890 

.3217 

-.0905 

.3983 

.4720 

-.0890 

.5351 

.5802 

-.0913 

52 

.088 

.471 

.1646 

-.0886 

.2464 

-.0902 

.3245 

-.0919 

.4057 

.4873 

-.0903 

.5647 

.6333 

-.0927 

53 

.088 

.764 

, .3934 

-.0869 

.5167 

-.0886 

.6207 

, -.0896 

.7383 

.8288 

-.0912 

.8991 

.9443 

-.0909 , 

54 

.059 

: 0.000 

I .1580 

-.0835 

.2385 

- 0847 

: .3161 

, -.0860 

.3988 

.4846 

, -.0843 

; .5695 

.6474 

-.0868 

55 

1 .059 

.236 

.1557 

-.0879 

.2366 

-.0897 

.3134 

, -.0915 

.3964 

.4836 

-.0901 

; .5731 

.6627 

, -.0924 

56 

.059 

.471 

.1697 

, -.0883 

.2562 

-.0904 

.3418 

-.0920 

.4314 

, .5291 

; -.0903 

.6271 

.7090 

1 -.0930 

57 

.059 

.647 

.1805 

, -.0884 

. .2731 

-.0904 

.3644 

-.0919 

.4582 , 

' .5589 

-.0907 

.6596 

1 .7534 

-.0927 

58 

.059 

.882 

.351 1 

1 -.0872 

, .4573 

' - 0881 

.5409 

-.0888 

1 .6453 . 

! .7217 

-.0889 

.7892 


.8466 

-.0886 

59 

.029 

0.000 

.1506 

-.0874 

.2301 

^ - 0891 

.3061 

-.091 1 

.3920 


.4865 

-.0898 

.5859 


.6906 

-.0918 

60 

.029 

.236 

.1491 

-.0878 

.2289 

1 - 0898 

.3049 

-.0918 

.3937 


.4928 

-.0904 

.6000 


.7068 

-.0921 

61 

.029 

.471 

.1670 

-.0882 

2528 

-.0903 

.3379 

-.0920 

.4319 


.5375 

-.0904 

.6475 


.7524 

-.0920 

62 

.029 

.764 

.1395 

-.0879 

.2193 

-.0901 

.3139 

-.0915 

.3949 


.5006 

-.0898 

.6116 


.7134 

-.0913 

63 

.854 

-.471 ! 

.4897 

-.0807 

6467 

- 0824 ' 

.8780 

-.0832 

1.1305 


1.3177 

-.0832 

1.4701 


1.5965 

-.0828 

64 

.146 i 

-.471 1 

.4497 

-.0795 

.5962 

-.0811 i 

.7423 

-.0823 

.8850 


1.0289 

-.0807 

1.1530 


1.2306 

-.0832 




to 


TABLE 111. -Continued 
( e ) M = 4.60 








a 

= 







1 




- 5,0 1 

0.0 1 

5.0 1 

10.0 

15.0 

20,0 

25.0 1 

Tube 

//i 

y / b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Wind word 

Leeward ■ 

Windward 

Leeward 

1 

.971 

0.000 

.1407 

.3781 

.2316 

.2446 

_ '. 3643 _ 

.1469 

.5258 

.0822 

.7151 

.0403 

.9423 

.0154 

1.2835 

,0016 

? 

.971 

.236 

.1356 

.38 U _ 

.2303 

.2452 

.3646 

.1446 

.5263 

.0775 

.7175 

.0333 

.9477 

.0072 

1.2851 

-.0080 

•T 

.971 

.471 

.1350 

.3814 

.2296 

.2457 

.3638 

.1443 

.5250 

.0774 

.7167 

.0322 

.9472 

.0060 

1.2713 

-.0099 

4 

.971 

.764 

.1334 

.3803 

• 2 . Z79 

.2445 

.3611 

. .1427 

.5210 

.0773 

.7119 

.0322 

.9389 

.0064 

1.1949 

-.0096 

5 

.941 

0.000 

.1270 

. 375.1 

.2242 

.2382 

.3581 

.1358 

.5201 

.0667 

. . 710_5 

.0219 

.9367 

-.0041 

1.2471 

-.0182 

6 

.941 

.236 

.1263 

. . 375 _ 0 _ 

.2233 

.2388 

.3578 

.1352 

.5187 

.0653 

.7092 

.0212 

.9360 

-.0047 

1.2402 

-.0191 

7 

.941 

.471 

.1260 

^ .3760 

.2227 

.2394 

.3573 

_ .1362 

.5178 

.0670 

_ .7079 

.0222 

.9348 

-.0037 

1.2127 

-.0178 

a 

.941 

.647 

.1235 

. 370_9 

.2196 

.2362 

. 352 & 

.1333 

.5113 

.0649 

.6990 

.0208 

.9202 

-.0046 

1.1378 

-,0189 

9 

.941 

.882 

.0029 

.0692 

.0205 

.0308 

.0623 

.0068 

.1250 

-.0120 

.2112 

-.0235 

.3228 

-.0299 

.4767 

-.0338 , 

10 

.917 

0.000 

.1231 

.3692 

.2198 

.2333 

.3527 

.1312 

.5131 

. .0612 _ 

.7018 

.0169 

.9233 

-.0087 

1.1910 

-.0220 


_ 9_12 

,236 

.1220 

. 369 _ 2 _ 

.2189 

.2334 

_ .3524 

.1310 

.5114 

.0603 

.7003 

.0154 

.9225 

-.0101 

1.1805 

-.0231 

1 ? 

' T912 

.471 

.1205 _ 

.3676 

.2165 

.2324 

.3499 

.1302 

.5075 

.0608 

.6950 

.0168 

.9153 

-.0084 

1.1302 

-.0222 

13 

.912 

.764 

-.0024 

.0646 

.0157 

. 0259 _ 

.0577 

-.0004 

.1207 

-.0185 

.2043 

-.0276 

.2985 

-.0331 

.4318 

-.0368 

14 

.854 

0.000 

-.0022 

.0754 

.0190 

.0304 

.0669 

.0017 

.141 1 

-.0180 

.2460 

-.0295 

,3831 

-.0354 

.5313 

-.0385 

15 

.854 

.236 

-.0020 

. 076.3 

.0205 

.0294 

_.0687 

.0006 

.1420 

-.0189 

.2468 

-.0296 

.3840 

-.0346 

.5213 

-.0381 

16 

,854 

.471 

-.0021 

. 068 . 0 . 

.0131 

.0289 

.0573 

.0025 

.1275 

-.0169 

.2255 

-.0272 

.3367 

-.0331 

1 .4158 

-.0362 

17 

.854 

.647 

-.01 19 

. 05a3 

.0033 

.0142 

_ .0427 

-.0102 

.1053 

-.0247 

.1865 

-.0328 

I .2769 

-.0364 

, .3986 

-.0386 

18 

.854 

.764 

-.0104 

. 05a7 . 

.0038 

,0135 

.0434 

-.0084 

.1062 

-.0226 

.1903 

-.0303 

.2993 

-.0340 

. 4.451 

-.0373 

• 19 

.854 

.882 

-.0055 

.0427 . 

.0078 

.0136 

.0362 

-.0040 

.0933 

-.0191 

, .1739 

-.0279 

.2792 

-.0329 

.4210 

-.0359 

?0 

.736 

0.000 

-.0137 

1 . 063.2 

.0050 

.0165 

.0544 

-.0109 

.1313 

, -.0264 

1 .2373 

-.0341 

.3687 

; -.0379 

.4622 

-.0386 

?1 

. .736 

. .236 

-.0142 

. 060.8 

. 0.032 

.0157 

.0509 

-. 01.08 

.1257 

-.0258 

.2262 

-.0334 

.3343 

1 -.0373 

.4218 

-.0384 

7 ? 

.736 

.471 

-.0156 

. 048.0 

-. 0.021 

.0097 

.0387 

-.0140 

.1027 

. -.0269 

, .1841 

-.0336 

.2811 

, -.0375 

,4053 

-.0381 

?3 

.736 

.647 

-.0130 

.0410 

-.0018 

. .0079 

.0329 

-.0117 

.0924 

-.0250 

.1720 

-.0325 

.2700 

' -.0365 

.3908 

-.0376 

74 

.736 

.764 

-.0109 

.0363 

.0017 

.0082 

.0314 

-.0104 

.0877 

-.0240 

.1645 

-.0314 

.2591 

-.0351 

.3758 

-.0372 

75 

.736 

. .882 

-.0056 

, . 0333 _ 

.0059 

.0095 

.0289 

-.0075 

.0787 

-.0200 

.1517 

-.0287 

.2425 

-.0342 

.3507 

-.0361 

26 

■ ,588 

0.000 

-.0172 

.0561 

.0001 

. JH13 

.0475 

-.0149 

.1214 

-.0287 

.2137 

-.0353 

.2840 

-.0384 

.3502 

-.0388 

27 

■ 58B 

.236 

-.0159 

, .0519 

-.0010 

,0106 

.0423 

-.0140 

.1095 

, -.0274 

.1917 

-.0335 

.2804 

-.0366 

.3636 

-.0380 

■ 28 

■588 

.471 

-.0138 

, .0422 

-.0015 

.0071 

.0341 

-.0128 

.0940 

-.0260 

.1729 

1 -.0326 

.2649 

-.0356 

.3653 

-.0370 

?9 

_.588 

.647 

-.0126 

.0357 

-.0002 

.0068 

.0293 

-.01 19 

.0834 

-.0253 

.1568 

-.0312 

.2461 

-.0348 

.3515 

-.0366 

30 

,588 

.764 

-.0139 

^ . 03Z8 . 

.0009 

.0064 

_ .0272 

-. 01.25 

.0780 

' -.0257 

.1493 

-.0325 

.2366 

-.0369 

.3401 

-.0385 

31 

,588 

.882 

-.0068 

. 0281 __ 

.0033 

.0074 

.0244 

-. 00_47 

.0692 

-.0231 

.1346 

-.0324 

.2162 

-.0361 

.3127 

-.0385 

32 

,412 

0.000 

-.0160 

.0470 

1 -.0052 

.0111 

.0346 

-.0118 

.0941 

-.0254 

.1561 

-.0327 

.2315 

-.0326 

.3323 

-.0387 

33 

..412 

.236 

-.0138 

.0439 

-. 0^32 

.01 1 1 

.0310 

-.0104 

.0890 

-.0231 

.1609 

-.0305 

.2352 

-.0305 

.3328 

-.0369 

34 

,412 

.471 

^0138 

.0372 

-.0022 

.0085 

.0261 

-.0121 

.0802 

-.0250 

.1554 

-.0320 

.2409 

-.0326 

.3292 

-.0374 

33 

,412 

.647 

-.0135 

- .0307 

-.0020 

.0087 

.0240 

. -.0107 

.0738 

-.0245 

.1465 

-.0307 

.2325 

-.0345 

.3223 

-.0364 

36 

.412 

.764 

-.0074 

.0274 

.0003 

.0088 

.0219 

-.0078 

.0678 

-.0215 

. 1 349 

-.0302 

.2197 

-.0343 

.31 10 

-.0360 

37 

.412 

.882 

-.0094 

.0231 

.0017 

, .0088 

.0192 

-.0073 

.0593 

-.0234 

.1224 

-.0317 

.1992 

-.0354 

.2873 

-.0363 

: 38 

.264 

0.000 

-.0151 

.0361 

-.0047 

.0080 

0262 

-.0132 

.0749 

-.0267 

.1386 

-.0312 

.2242 

-.0333 

.3268 

-.0393 

39 

.264 

.236 

-.0147 

.0354 

-. 00_42 

.0077 

. ! o 255 

-.0120 

.0765 

-.0270 

.1405 

-.0312 

.2245 

-.0336 

.3254 

-.0381 

. 40 

.264 

. .471 

-.0143 

- 032.0 

: -.0025 

.0080 

.0233 

-.0121 

.0734 

-.0278 

. 141.5 

-.0308 

.2224 

-.0337 

.3175 

-.0375 

41 

.264 

.647 

-.0094 

.0272 

-.0009 

.0092 

.0210 

-.0111 

.0680 

-.0225 

.1371 

-.0298 

.2151 

-.0338 

.3025 

-.0361 

42 

.264 

.764 

-.0051 

.0250 

.0020 

.0099 

.0203 

-.0042 

.0615 

-.0210 

.1315 

-.0299 

.2088 

-.0339 

.2908 

-.0352 

43 

.264 

.882 

-.0121 

.0209 

.0017 

.0099 

_. 0173 _ 

-.0076 

.0547 

. -.0246 

.1156 

. -.0317 

.1950 

-.0350 

.2678 

-.0361 

44 

.146 

0.000 

-.0172 

.0300 

-.0061 

.0030 

.0213 

-.0160 

.0664 

-.0289 

.1301 

-.0314 

.2169 

-.0338 

.3205 

-.0370 

• 45 

.146 

. .236 

-.0141 

. 0313 . 

-.0025 

.0045 

.0248 

-.0149 

.0696 

-.0278 

.1320 

-.0302 

.2177 

-.0321 

.3192 

-.0365 

46 

.146 

.471 

-.0140 

.0300 

. -.0061 

.0085 

.0189 

-.0084 

.0668 

-.0227 

.1328 

' -.0287 

.2132 

-.0289 

.3105 

-.0352 

47 

.146 

.647 

-.0069 

.0254 

-.0015 

.0073 

.0197 

■ -.0065 

.0656 

-.0202 . 

.1307 

-.0291 

.2039 

-.0332 

.2962 

-.0353 

48 

.146 

.764 

' -.0069 

_ .0254 

-.0015 

.0073 

.0197 

-.0065 

.0656 

-.0202 

.1307 

-.0291 

, .2039 

-.0332 

.2962 

-.0353 

49 

.146 

.882 

■ -.0152 

. 019.3 

.0006 

.0091 

.0159 

-.0096 

.0527 

-.0256 

.1170 

-.0316 

.1812 

-.0343 

.2608 

-.0361 

50 

.088 

0.000 

1 . -.0280 

-.0213 

-.0288 

-.0289 

-. 0253 _ 

-.0306 

-.0141 

-.0321 

.0093 

-.0314 

.0518 

-.0337 

.1050 

-.0365 

51 

.088 

.236 

-.0281 

-.0229 

-.0285 

-.0302 

-.0256 

-.0312 

-.0156 

-.0321 

.0058 

-.0318 

.0474 

-.0332 

.1003 

-.0357 

52 

.088 

.471 

, -.0297 

. -.0218 

-.0275 

-.0281 

-.0258 

-.0322 

-.0159 

-.0355 

.0049 

-.0337 

.0459 

-.0347 

.0998 

-.0377 

53 

.088 

.764 

-.0083 

.0174 

-.0029 

.0029 

.0128 

-.0060 

.0540 

-.0225 

.1173 

-.0308 

.1857 

-.0337 

.2723 

-.0352 

^ 54 _ 

.059 

0.000 

. -.0216 

, -.0216 

-.0230 

-.0275 

-.0238 

. -.0256 

-.0171 

-.0257 

.0012 

-.0262 

.0414 

-.0267 

.0944 

-.0289 

55 

.059 

.236 

-.0294 

-.0290 

-.0306 

-.0354 

■ -.0316 

-.0327 

-.0254 

-.0344 

-.0067 

-.0347 

.0354 

-.0354 

.0912 

-.0383 

56 

.059 

.471 

-.0297 

^.0263 

-.0295 

. -.0340 

-.0295 

-.0329 

-.0214 

-.0340 

-.0009 

-.0348 

. .0426 

-.0358 

.0976 

-.0383 

57 

.059 

.647 

■ -.0306 

-.0250 

-.0305 

-.0326 

-.0279 

-.0340 

-.0189 

-.0353 

.0012 

-.0352 

.0471 

-.0359 

.1024 

-.0385 

58 

.059 

.882 

-.0075 

.0137 

.0014 

.0056 

,0103 

-.0068 

.0453 

-.0181 

.1048 

-.0216 

.1690 

-.0251 

.2476 

-.0281 

59 

.029 

0.000 

, -.0269 

-.0281 

, -.0279 

-.0335 

-.0299 

. -.0312 

-.0262 

-.0328 

-.0109 

-.0331 

.0340 

-.0345 

.0867 

-.0376 

; 60 

■ .029 

.236 

-.0280 

-.0285 

-.0288 

-.0347 

_-. 0316 _ 

-.0318 

-.0281 

-.0336 

-.0133 

-.0338 

.0319 

-.0348 

.0854 

-.0383 

61 

.029 

.471 

-.0286 

-.0274 

-.0297 

, -.0339 

-.0302 

-.0325 

-.0244 

-.0333 

-.0077 

-.0333 

.0401 

-.0343 

.0966 

-.0381 

; 62 

.029 

.764 

: -.0307 

-.0272 

-.0320 

-.0334 

-.0304 

-.0342 

-.0251 

-.0343 

-.0101 

-.0334 

.0294 

-.0342 

.0770 

-.0381 

■ 63 

.854 

-.471 

.0091 

.0676 

.0206 

.0347 

.0606 

.0107 

.1309 

-.0070 

.2317 

-.0159 

.3471 

-.0208 

.4274 

-.0234 

64 

■ .146 

-.471 

: -.0010 

.0325 

.0037 

.0160 

.0233 

.0013 

• .0643 

-.0108 

.1281 

-.0149 

.2083 

-.0158 

. .3054 

-.0223 













TABLE IV. ^PRESSURE COEFFICIENTS FOR MODEL 4 
(a) M = t.60 




« = _ _ 1 

Tube 

x'/i 


-4:8 1 

^ 1 

5.3 1 

10.3 1 

15.3 

20.3 

25.2 1 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeword 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.914 

0.000 

.0095 

.0938 

.0514 

.0419 

.1082 

.0028 

.1862 

-.0413 

.2867 

-.0887 

.4062 

-.1372 

.5446 

-.1896 

2 


0.000 

.0081 

.0993 

.0496 

.0453 

.1079 

.0056 

.1913 

-.0386 

.2942 

-.0778 

.41 1 1 

-.1338 

.5528 

-.1860 

3 

warn 

0.000 

.0079 

.0992 

.0492 

.0468 

.1057 

.0037 

. 1 854 

-.0391 

.2936 

-.0817 

.4103 

-.1354 

.5503 

-.1857 


HM 

.081 

.0089 

.1017 

.0517 

.0482 

.1073 

.0056 

.1858 

-.0375 

.2924 

-.1406 

.4051 

-.2849 

.5412 

-.3634 

HiH 

mam 

.162 

.0072 

.1067 

.0566 

.0519 

.1122 

-.0241 

.1850 

-.2350 

.2823 

-.31 19 

.3836 

-.3721 

.5090 

-.4178 

HI^H 

Kua 

0.000 

-.0251 

.0627 

.0159 

.01 1 1 

.0677 

-.0323 

.1388 

-.0741 

.2402 

-.1278 

.3611 

-.1800 

.4943 

-.2291 



.092 

.0001 

.0893 

.0420 

.0374 

.0955 

-.0079 

.1666 

-.0475 

.2733 

-.1270 

.3880 

-.2512 

.5226 

-.3329 


warn 

.174 

.0108 

.1012 

.0519 

.0476 

.1064 

.0073 

.1747 

-.1158 

.2811 

-.3313 

.3913 

-.3788 

.5194 

-.4210 



.254 

-.0588 

.1107 

.0597 

.0547 

.1 154 

-.1223 

.1768 

-.2393 

.2740 

-.3268 

.3738 

-.3836 

.4922 

-.4257 1 



0.000 

-.0278 

.0605 

.0109 

.0065 

.0663 

-.0361 

.1369 

-.0781 

.2344 

-.1210 

.3555 

-.1802 

.4947 

-.2290 1 

DH 

HsH 

.054 

-.0333 

.0567 

.0066 

.0019 

.0637 

-.0436 

.1341 

-.0832 

.2318 

-.1224 

.3526 

-.1890 1 .4929 

-.2463 

mtm 


0.000 

-.0224 

.0608 

.0108 

.0065 

.0645 

-.0330 

.1384 

-.0740 

.2351 

-.1264 

.3486 

-.1851 1 .4845 

-.2403 

13 

.500 

.050 

-.0225 

.0607 

.0094 

.0047 

.0639 

-.0323 

.1386 

-.0746 

.2356 

-.1268 

.3490 

-.1893 i .4838 

-.2495 

14 

.500 

.101 

-.0286 

.0582 

.0043 

-.0016 

.0621 

-.0392 1 

,1373 

-.0806 

.2348 

-.1310 

.3484 

-.2085 ! ,4834 

-.2796 

15 

.500 

.153 

-.0414 

.0526 

-.0015 

-.0069 

.0566 

-.0541 

.1338 

-.0838 

.2328 

-.1492 

.3471 

-.2640 

.4818 

-.3401 

16 

.504 

.239 

-.0236 

.0753 

.0216 

.0159 

.0783 

-.0350 

.1496 

-.1146 

.2514 

-.3380 

.3596 

-.3946 

.4938 

-.4320 

17 

.509 

.319 

.0008 

.0900 

.0354 

.0301 

.091 1 

-.0274 

.1579 

-.2564 

.2546 

-.3335 

.3557 

-.3885 

.4825 

-.4289 

18 

.514 

.400 

-.1065 

.1002 

.0469 

.0401 

.1011 

-.1389 

.1598 

-.2663 

.2435 

-.3340 

.3341 

-.3899 

.4468 

-.4366 

19 

.375 

0.000 

-.0261 

.0593 

.0134 

.0069 

.0644 

-.0352 

.1364 

-.0735 

.2339 

-.1333 

.3489 

-.1888 

.4777 

-.2468 

20 

.375 

.085 

-.0256 

.0592 

.0143 

.0084 

.0639 

-.0349 

.1363 

-.0742 

.2348 

-.1359 

.3490 

-.1970 

.4775 

-.2593 

21 

.375 

.171 

-.0286 

.0602 

.0066 

.0042 

.0622 

-.0368 

.1362 

-.0775 

.2355 

-.1517 

.3490 

-.2422 

.4776 

-.3133 

22 

.375 

.259 

-.0416 

.0531 

-.0029 

-.0075 

.0563 

-.0542 

.1346 

-.0846 

.2344 

-.2421 

.3479 

-.3498 

.4752 

-.4051 

23 

.375 

.292 

-.0609 

.0405 

-.0094 

-.0269 

.0504 

-.0705 

.1306 

-.1099 

.2314 

-.3210 

.3451 

-.4006 

.4724 

-.4391 

24 

.379 

.364 

-.0196 

.0686 

.0199 

.0052 

.0758 

-.0221 

.1466 

-.2870 

.2475 

-.3536 

.3527 

-.4052 

.4805 

-.4400 

25 

.384 

.444 

-.0777 

.0834 

.0335 

.0222 

.0887 

-.1455 

0574 

-.2759 

.2497 

-.3547 

.3471 

-.4070 

.4670 

-.4450 

26 

.389 

.525 

-.1099 

.0952 

.0438 

.0341 

.0989 

-.1424 

.1562 

-.2474 

.2390 

-.3125 

.3228 

-.'3692 

.4297 

-.4210 

27 

.250 

0.000 

-.0247 

.0616 

.0145 

.0066 

.0686 

-.0324 

.1396 

-.0699 

.2362 

-.1287 

.3458 

-.191 1 

.4795 

-.2517 

28 

.250 

.120 

-.0274 

.0620 

.0162 

.0065 

.0701 

-.0340 

.1400 

-.071 1 

.2374 

-.1307 

.3460 

-.'2042 

.4793 

-.2707 

29 

.250 

.241 

-.0312 

.0617 

.0177 

.0035 

.0720 

-.0373 

.1410 

-.0725 

.2384 

-.1729 

.3476 

-.'2806 

.4779 

-.3476 

30 

.250 

.365 

-.0391 

.061 1 

-.0041 

-.0137 

,0653 

-.0453 

.1453 

-.1420 

.2404 

-.3331 

.3489 

-.401 1 

.4765 

-.4388 

31 

.250 

.412 

-.0545 

.0529 

-.0112 

-.0221 

.0588 

-.0529 

.1418 

-.2565 

.2384 

-.3585 

.3481 

-.4012 

.4745 

-.4375 ■ 

32 

.254 

.489 

-.0373 

.0722 

.0149 

.0045 

.0795 

-.0851 

.1505 

-.2924 

.2491 

-.3587 

.3505 

-.3993 

.4767 1 -.4352 

33 

.259 

.569 

-.1124 

.0839 

.0284 

.0171 

.0899 

-.1721 

.1574 

-.2902 

.2494 

-.3849 

.3442 

-.4129 

.4618 1 -.4426 

34 

.264 

.650 

-.1172 

.0945 

.041 1 

.0263 

.0993 

-.1507 

.1569 

-.2557 

.2371 

-.3156 

.3191 

-.3717 

.4239 : -.4188 

35 

.125 

0.000 

-.0262 

.0616 

.0162 

.0062 

.0706 

-.0321 

.1419 

-.0779 

.2365 

-.1335 

.3510 

-.1944 

.4842 

-.2490 1 

36 

.125 

.155 

^■-02_3_4_ 

.0673 

.0217 

.0112 

.0767 

-.0284 

.1455 

-.0657 

.2400 

-.1323 

.3542 

-.2084 

.4893 

-.2722 , 

37 

.125 

.312 

-.0317 

.0607 

.0138 

.0036 

.0727 

-.0362 

.1484 

-.0705 

.2397 

-.1955 

.3507 

-.3071 

.4873 

-.3688 1 

38 

.125 

.471 

-.0423 

.0573 

-.0029 

-.0153 

.0735 

-.0395 

.1500 

-.2358 

.2434 

-.3595 

.3496 

-.4016 

.4831 

-.4433 ' 

39 

.125 

.532 

-.0541 

.0483 

-.0135 

-.0270 

.0621 

-.0503 

.1452 

-.3095 

.2393 

-.3528 

.3485 

-.3989 

.4793 

-.4399 ' 

40 

.129 

.614 

-.0851 

.0688 

.0121 

.0004 

.0821 

-.1524 

.1576 

-.3016 

.2558 

-.3486 

.3529 

-.3997 

.4806 

-.4429 

41 

.134 

.694 

-.1349 

.0779 

.0235 

.0126 

.0914 

-.1797 

.1610 

-.2975 

.2512 

-.3442 

.3432 

-.4041 

.4620 

-.4524 i 

42 

.139 

.775 

-.1359 

.0899 

.0367 

.0245 

.1021 

-.1696 

.1635 

-.2670 

.2379 

-.3255 

.3155 

-.3761 , .4204 

-.4255 1 

43 

.085 

.658 

-.0961 

.0625 

.0042 

-.0056 

.0766 

-.1616 

.1583 

-.3025 

.2485 

-.3578 

.3447 

-.4122 , .4556 

-.4473 

44 

.072 

.756 

-.1419 

.0727 

.0207 

.0093 

.0884 

-.1843 

.1631 

-.2991 

.2477 

-.3515 

.3324 

‘ -.4207 .4223 ' -.4557 

45 

.060 

.854 

-.1710 

.0850 

.0372 

.0285 

.1007 

-.1974 

.1615 

-.2779 

.2354 

-.3360 

.3018 ! -.3837 ' .3653 

-.4291 

46 

.063 

0.000 

-.2973 

-.2572 

-.2751 

-.2806 

-.2493 

-.3011 

-.2154 

-.3289 

-.1663 

-.3715 

-.1071 1 -.4009 i -.0417 

-.4292 ; 

47 

.063 

.173 

-.3043 

-.2684 

-.2884 

-.2927 

-.2615 

-.3081 

-.2233 

-.3364 

-.1757 

-.3772 

-.1187 -.4125 -.0546 

-.4421 1 

48 

.063 

.347 

-.3154 

-.2675 

-.2934 

-.2989 

-.2635 

-.3209 

-.2276 

-.3474 

-.1727 

-.4083 

-.1178 -.4524 ! -.0555 

-.4582 

49 

.063 

.525 

-.3236 

-.2716 

-.2847 

-.2903 

-.2616 

-.3282 

-.2179 

-.4161 

-.1722 

-.4079 : -.1094 i -.4324 , -.0499 

-.4488 

50 

.063 

.592 

-.3150 

-.2568 

-.2798 

-.2850 

-.2422 

-.3255 

-.1917 

-.4006 

-.1380 

-.4171 1 -.0757 ! -.4374 • -.0088 

' -.4482 

51 

.042 

0.000 

-.3177 

-.2775 

-.2970 

-.3015 

-.2689 

-.3209 

-.2267 

-.3457 

-.1800 

-.3387 : -.1212 1 -.3853 ■ -.0547 -.4081 

52 

.042 

.178 

-.3174 

-.2797 

-.2996 

-.3031 

-.2711 

-.3210 

-.2293 

-.3476 

-.1797 

-.3410 -.1220 1 -.3942 -.0567 1 -.4212 

53 

.042 

.359 

-.3252 

-.2764 

-.3042 

-.3069 

-.2723 

-.3268 

-.2342 

-.3546 

-.1782 

-.3774 -.1208 i -.4269 -.0581 • -.4482 

54 

.042 

.542 

-.3197 

-.2623 

-.2709 

-.2759 

-.2510 

-.3284 

-.2041 

1 -.3943 

-.1527 

-.4102 1 -.0891 . -.4324 ■ -.0229 • -.4508 

55 

.042 

.612 

-.3252 

-.2617 

-.2813 

-.2854 

-.2459 

-.3348 

-.1963 

-.3955 

-.1377 

-.4006 -.0699 ! -.4273 -.0018 -.4489 

56 

.021 

0.000 

-.2881 

-.2702 

-.2816 

-.2869 

-.2635 

-.2901 

-.1968 1 -.3094 

-.1805 

-.3294 . -.1218 I -.3635 . -.0551 -.3929 

57 

.021 

.184 

-.2968 

^-.2795 

-.2944 

-.2963 

-.2713 

-.2990 

-.2272 ! -.3155 

1 -.1806 ; -.3316 - -.1223 1 -.3732 ■ -.0561 . -.4067 

^8' 

.021 

.370 

-.3091 

-.2785 

-.2986 

-.2999 

-.2728 

-.3121 

: -.2335 , -.3321 

“ -.1798 ' -.3705 . -.1184 -.4237 : -.0541 -.4531 

LL9„ 

.021 

.560 

-.3139 

-^590_ 

-.2490 

1 -.2567 1 -.2478 i -.3159 

-.2003 -.3726 ' -.1443 

1^.4005 

-.0798 • -.4297 ! -.0116 
-.0703 : -.4174‘ -.00 17 

■ -.4500 

reo 

[ .021 : .632 

-.3318 

1 -.2578 ' -.2795 1 -.2839 , -.2434 ! -.3440 

-.1983 ; -.3662 -.1386 

i -.3968 

-.4474” 

1 61 , .125 • -.532 

1 -.0494 1 .0448 t -.0110 = -.0294 .0603 -.0486 i .1391 . -.3016 i .2379 

-.3498 I .3450 -.3926 ■ .4701 -.4306 

; 62 1 .375 ' -.292 

I -,0579 1 .0414 1 -.0068 : -.0194 J .0530 ! -.0720 i .1339 ' -.1095 ! .2320 ! -.3125 ) .3440 -.3920 .4725 -.4293 
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a 
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30.2 

35 3 

40.3 

45 3 

50.3 

55.3 

60.3 

Tube 

x'/l 

y / b/2 

Windward 

Leeword 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeword 

Windward 

Leeward 

Windward 

Leeword 

Windward 

Leeward 

1 .914 

0.000 

.6905 

-.2733 

.8527 

-.3391 _ 

1:01 19 

-.3902 

1 ' T.1791 

-.4571 

1.3338 

-.4694 

1.4647 

1.5434 


.828 

0.000 

.6981 

-.2728 

.8580 

-.3395 

1 . 021.6 

-.3921 

1.1831 

-.4499 

1.3310 

-.4732 

1.4497 

1.5180 

. 3 

.742 

0.000 

.6963 

-.2697 

, 8532 . 

-.3400 

1.0138 

-.3927 

1.1730 

-.4400 

1.3088 

-.4635 

1.4168 

1.4946 

4 

.747 

.081 

.6817 

-.401 1 

.8340 

-.4294 

. 9875 _ 

-.4441 

1.1414 

-.4556 

1.2740 

-.4895 

1.3790 

1.4557 

5 

.752 

.162 

.6386 

-.4435 

_ .7776 

-.4646 

. 9176 

-.4759 

1.0600 

-.4659 

1.1780 

-.4952 

1.2817 

1.3465 

6 

.646 

n.ooQ 

.6423 

-.3047 

.7991 

-.3696 

.9603 

-.4164 

1.1225 

-.4464 

1.2599 

-.4551 

1.3803 

1.4664 

7 

.650 

.092 

.6611 

-.3851 

.8136 

-.4196 

.9665 

-.4412 

1.1287 

-.4555 

1.^600 

-.4740 

1.3683 

1.4400 

8 

.655 

.174 

.6508 


.7944 

-.4726 

.9390 

-.4860 

1.0895 

-.4708 

1.2172 

-.4818 

1.3210 

1.3853 

9 

.660 

.254 

.6098 

-.4504 

.7396 

-.4697 

.8721 

-.4840 

1.0036 

-.4736 

1.1175 

-.4804 

1.2152 

1.2755 

10 

.583 

0.000 

.6408 

-.3034 

.7965 

-.3671 

, 9582 _ 

-.4149 

1.1 180 

-.4416 

1.2496 

-.4491 

1.3666 

1.4510 

1 1 

.583 

.054 

.6393 

-.3200 

. .7950 

-.3775 

.9566 

- 4179 

1.1158 

-.4447 

1.2472 

-.4542 

1.3630 

1.4456 


.500 

0.000 

.6311 

-.3132 

.7909 

-.3690 

. .9517 

-.4179 

1.1071 

-.4365 

1.2323 

-.4424 

1.3424 

1.4246 

13 

.500 

.050 

.6312 

-.3221 

.7900 

-.3749 

. .9518 

-.4198 

1.1043 

-.4386 

1.2305 

-.4442 

1.3405 

1.4226 

14 

.500 

.101 

.6295 

-.3487 

.7881 

-.3936 

.9507 _ 

-.4277 

1.101 1 

-.4452 

1.2254 

-.4482 

1.3336 

1.4159 

15 

.500 

.153 

.6264 


.7850 


.9448 

-.4437 

1.0957 

-.4540 

1.2174 

-.4538 

1.3233 

1.4035 


;504 

.239 

.6292 

-.4579 

.7826 

-.4774 

.9330 

-.4871 

1.0820 

-.4764 

1.1949 

-.4613 

1.2936 

1.3585 


.509 

.319 

.61 14 

-.4528 

.7567 

-.4721 

.8969 

-.4853 

1.0361 

-.4797 

1.1439 

-.4599 

1.2379 

1.2990 

1 18 


.400 

.5649 

-.4614 

.6947 

-.4767 

.8225 

-.4850 

.9441 

-.4787 

1.0439 

-.4574 

1.1309 

1.1889 

' 19 

.375 

0.000 

.6261 

-.3242 


-.3742 

.9443 

-.4183 

1.0801 

-.4212 

1.1926 

-.4158 

1.2955 : 

1.3794 

?0 

.375 

.085 

.6252 

-.3345 

.7865 

-.3836 

.9446 

-.4231 

1.0794 

-.4266 

1.1902 

-.4236 

1.2932 

1.3771 

21 

.375 

.171 

.6239 

-.3744 

.7843 

-.4123 

9397 

-.4384 

1.0737 

-.4417 

1.1834 

-.4346 

1.2845 

1.3668 

, 22 

.375 

.259 

.6198 

- 4338 

.7795 

-.4541 

.9303 . 

- 4652 

1.0611 

-.4609 

1.1687 

-.4437 

1.2654 

1.3456 

23 

.375 

.292 

.6165 

-.4575 

.7722 

-.4748 

.9230 

^^4821 

1.0517 

-.4714 

1.1571 

-.4465 

1.2491 

1.3280 

1 24 

.379 

.364 

.6158 

-.4610 

.7665 

-. 4782 _ 

.9084 

-.4890 

1.0362 

-.4816 

1.1360 

-.4487 

1.2205 

, 1.2858 

1 25 

.384 

.444 

.5948 

-.4609 

>^7377 

-.4773 

.8713 

. -.4874 

.9901 

-.4800 

1.0860 

-.4472 

1.1685 

1.2284 

1 26 

.389 

.525 

5459 

-.4584 

.6728 

-.4772 

.7956 

-. 486 ^^ 

.9027 

-.4775 

.9871 

-.4446 

1.0658 1 

1.1255 

1 27 

.250 

0.000 

.6301 


.7889 

-.3759 

. 924 _ Q _ 

-.4010 

1.0368 

-_.3295 

1.1328 

-.3862 

1.2254 1 

1.3109 

' 28 

.^0 

.120 

.6302 

- 3385 

.7886 

-.3876 

.9228 

-.4093 

1.0335 

-.3241 I 

1.1303 

-.3828 

1.2213 .■ 

1.3061 

' 29 

^0 

.241 

.6284 

-.3938 

.7851 

-.4246 

.9181 

-.4287 

1.0272 

-■ 3563 _ 

1.1221 

-.4009 

1.2118 

1.2964 : 

1 30 

.250 

.365 

.6253 

-.4558 

.7771 

-.4693 

.9059 

-.4577 

1.01 14 

-.3903 

1.1026 

-.4168 

1. “1893 I 

1 . 2“712 1 

1 31 

.250 

.412 

.6204 

-.4605 

'7712 

-.4777 

.8955 

-.4660 

__..9974 

-.4074 

1.0848 

-.4247 

1.1689 

1.2485 

: 32 

254 

.489 

.6142 

-.4587 

!7569 

-.4763 

.8759 

-.4738 

..9760 . 

-.4283 

1.0604 

-.4308 

1.1398 

1.2021 : 

' 33 

.259 

.569 

.5911 

-.4666 

.7254 1 

1 -.4814 

.8389 

-.4718 1 

.9325 

-.4203 , 

1.0116 

-.4235 

1.0888 • 

1.1558 


.264 

'650 

.5403 , 

, -.4572 

.6609 

-.4796 

.7640 

-.4725 ! 

.8497 

-.4114 ' 

.9183 

-.4164 

.9903 , 

1.0557 ; 

1 35 

.125 

0.000 

.6344 

-:3215 

.7588 

-.3727 

.8406 

-.2874 

.9094 

-.3347 

■ 9727 

-.3772 

1.0442 

1.1293 

' 36 

.125 

.155 

.6374 

- 3395 1 

.7597 

-.3865 ' 

.8416 

L -.3032 

.9095 

-.3464 

' .9720 

-.3745 

1.0442 

1.1293 


.125 

.312 

.6335 ' 

1 -.4054 i 

i .7543 

, -.4293 , 

, .8350 

. -. 3632 _ 

, .9033 

-.3713 

.9651 

-.3778 

1.0383 

1.1231 

“ 3S ~ 

.125 

.471 

■ .6265 

' - 4645 ^ 

^ 7425 ^ 

' -.4463 

.8189 

-.4117 

.8860 

-.3890 

' .9471 

-.3867 

1.0204 

1.1055 

39 

.125 

.532 

.6178 

-.4622 

.7303 

-.4482 

.8043 

-.4233 

.8685 

-.3967 

.9278 

-.3929 

1.0001 

1.0858 

40 

.129 

. 61 . 4 . 

.6131 

-.4631 , 

.7230 

-.4493 

.7916 

-.4319 

.8554 

-.3922 

.9095 

-.3965 

.9827 

1.0690 

41 

.134 

.694 

.5885 

-.4654 ; 

.6927 

-.4481 

.7586 

-.4161 

.8201 

-.3745 

.8734 

-.3854 

.9457 

1.0320 

42 

.139 

.775 

.5331 

-.4592 

.6286 

. -. 4512 _ 

.6886 

-.4090 

.7455 

-.3648 

.7962 

-.3749 

.8669 

.9463 

43 

.085 

.658 

.5618 

-.4577 ' 

.6231 : 

: -. 4370 _ 

.6559 . 

, -.4020 

.6888 

-.3817 

.7246 

-.3812 

.8108 

.9325 

44 

.072 

.756 

.4953 

-.4590 

.5299 

-.4314 

.5527 

-.3758 

.5872 

-.3664 

.6379 

-.3625 

.7947 

.9100 

45 

.060 

.854 

.4135 

-.4535 

.4416 

-.4193 

.4700 

-.3545 

.5138 

-.3539 

.5846 

-.3439 

.7472 

.8397 

46 , 

.063 , 

0.000 , 

.0146 , 

-.4567 

.0425 

-.4313 ■ 

.0661 

, -. 3867 _ 

.0963 

-.4023 

.1573 

-.3756 

.3576 

.5525 

47 

.063 

.173 

, -.0008 1 

-.4664 ! 

.0254 . 

-.4297 

.0480 ' 

' -.3903 

.0784 

-.4024 

.1467 

-.3742 

.3532 

.5522 

48 

”!^3 1 

.347 

-.0039 

-.4597 

.0221 , 


i .0454 

-.3988 

.0772 

-.3960 

.1947 

1 -.3751 

.3731 

.5752 

49 

.063 , 


-.0018 : 

-.4541 

.0249 . 

-.’4244 ! 

' .0518 

.-.3931 

.1088 

-.3862 

.2076 

' -.3745 

.3817 

.6392 

50 

.063 1 

.‘ 592 " 

.0459 ■ 

-.4533 ' 

.0792 

-.4255 

.1109 

-.3882 

.1594 

-.3805 

.2352 

-.3731 

.5021 

.8483 

51 . 

.042 1 

0 000 

.0019 ‘ 

-.4315 


-.4282 i 

.0808 

..-. 3886 _ 

.1409 

-.3747 

.2491 

-.3587 

.6541 

.8541 

’ 52 ' 

.042 : 

.178 

-.0005 ! 

-.4420 , 

~ ! q 376 ~; 

-.4283 1 

.0803 

-. 3904 ^ 

.1430 

-.3808 

^525 

-.3548 1 

.6655 

.8558 

53 

iM : 

.359 

-.0032 

-.4566 

.0356 , 

-.4291 H 

.0809 

-.3959 ' 

1626 

-.3806 . 

1 . 245T1 

! -.3544 : 

.7249 , 

.8569 ; 

■ 54 

.042 

.542 

.0365 ' 

-.4543 

.0833 ■ 

-.4253 _j 

.1372 

1 -.3867 

;2068 

- 3692 . 

1 -2893 

1 -.3526 ' 

.7745 , 

.8487 

55 

042 1 

.612 

.0612 

-.4533 

. 1126 ^ 

- 4750 

.1732 

-.3792 

.2662 

-. 3629 ^ 

1 .4152 1 

1 -.3524 1 

.7479 

.8320 


56 , .021 

O.OQQ 

.0042 1 

'-!4264 

.0507 1 -.4284 

.1089 

-.3703 

.1939 ' 

-. 3389 :^ 

.3133 

-.3417 

.7366 


.7806 


57 

.021 

.184 

' .0030 

-.4378 

0507 

-.4288 

.1094 

-.3724 

.1968 1 

-.3564 

.3144 

-.3358 

.7381 


.7796 


58 

.021 

.370 

.0055 

-.4609 

.0569 

4293 

.1227 

^.3807 

.2145 

-.3646 

.3350 

-.3331 

.7371 


. 7821 ^ 


59 

021 

.560 

.0557 

-.4541 

.1 162 ^ 

-.4244 


pr378 ^ 

.3094 

-.3581 

.5460 1 

-. 3349 _ 

.7176 


.7776 


60 

.021 

.632 

.0676 


.1317 

-.4205 

TTT3 “ 

-.3709 

.3268 

-.3529 

.5135 

1^3368 

.7056 


.7714 


51 


-.532 

.61 10 

-.4471 

.7267 

. -. 4429 _ 

. _.8017 

-.4192 

.8644 

-.4036 

, .9249 

-.3870 

.9981 


1.0827 


62 . 

.^ 5 _ 

-. 292 - 

- . 6 _ 159 _ . 

-.4431 

,7690 

.^ 46 _ 05 _ 

.9192 

-.4699 

1.0451 

-.4502 _ 

1 1.1513 

-.4 274 ' 

1.2454 



1.3250 




a\ 


TABLE IV.-Continued 
( b ) M = 2.16 


1 






a 








~1 




- 3,7 



6.5 1 

11.3 

16.5 

21.3 

26.5 1 

Tube 

x'/L 

y / b/2 

Windward 

Leeword 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windword 

Leeward 

1 

.914 

0.000 

.0199 

.0869 

.0583 

.0575 

.1168 

.0002 

.1950 

-.0555 

.2968 

-.0712 

.4180 

-.1078 

.5563 

-.1558 

2 

.828 

0,000 

.0115 

.0872 

.0536 

.0572 

.1119 

-.0051 

.1945 

-.0559 

.2997 

-.0734 

.4202 

-.1094 

.5599 

-.1579 

J 

.742 

0.000 

,0095 

.0846 

.0521 

.0549 

. 1 078 

-.0057 

.1897 

-.0574 

.2951 

-.0719 

.4153 

-.1135 

.5542 

-.1578 

4 

•747 

.081 

.0097 

.0865 

.0542 

.0565 

.1096 

-.0050 

.1899 

-.0414 

.2957 

-.1615 

.4104 

-.2221 

.5469 

-.2418 

b 

.752 

.162 

.0276 

.0928 

.0588 

.0392 

.1160 

-.0759 

.1900 

-.1765 

.2868 

-.2169 

.3952 

-.2428 

.5210 

-.2561 

6 

.646 

0.000 

-.0159 

.0532 

.0234 

.0085 

.0770 

-.0288 

.1497 

-.0670 

.2482 

-.1084 

.3689 

-.1406 

.4999 

-.1848 

7 

.650 

.092 

.0027 

.0786 

.0464 

.0290 

.1028 

-.0107 

.1811 

-.0445 

.2810 

-.1361 

.4026 

-.2085 

.5519 

-.2559 

8 

.655 

.174 

.0105 

.0870 

.0538 

.0557 

.1 107 

.0016 

.1874 

-.1765 

.2847 

-.2212 

.4040 

-.2452 

.5518 

-.2590 i 

9 

.660 

.254 

-.0261 

.0959 

.0621 

.0599 

.1179 

-.1019 

.1894 

-.1847 

.2792 

-.2239 

.3891 

-.2472 

.5082 

-.2598 1 

10 

.585 

0.000 

-.0222 

.0478 

.0174 

.0022 

.0721 

-.0554 

.1476 

-.0679 

.2450 

-.1058 

.3629 

-.1455 

.5018 

-.1851 

1 1 

.583 

.054 

-.0262 

.0450 

.0159 

-.0013 

.0694 

-.0407 

.1444 

-.0708 

.2402 

-.1095 

.3602 

-.1542 

.4997 

-.1964 

12 

.500 

0.000 

-.0216 

.0458 

.0159 

.0004 

.0706 

-.0555 

.1448 

-.0672 

.2402 

-.1081 

.3559 

-.1502 

.4899 

-.1884 

U 

.500 

.050 

-.0258 

.0450 

.0115 

-.0014 

.0703 

-.0542 

.1443 

-.0682 

.2401 

-.1098 

.3557 

-.1569 

.4901 

-.1948 

14 

.500 

.101 

-.0292 

.0418 

.0059 

-.0060 

.0680 

-.0418 

.1424 

-.0703 

.2393 

-.1199 

.3548 

-.1778 

.4895 

-.2145 

1b 

.500 

.153 

-.0434 

.0368 

.0005 

-.0113 

.0651 

-.0562 

.1579 

-.0725 

.2358 

-.1565 

.3522 

■ -.2155 

.4871 

-.2404 

16 

.504 

.239 

-.0125 

.0628 

.0275 

.0122 

,0871 

-.0202 

.1584 

-.1751 

.2542 

-.2516 

.3677 

-.2510 

.4990 

-.2650 

' 17 

.509 

.319 

.0029 

.0782 

.0458 

.0260 

.1018 

-.0866 

.1692 

-.1928 

.2602 

-. 231 1 

.3695 

-.2517 

.4940 

-.2625 

1 18 

.514 

.400 

-.0659 

.0918 

.0567 

.0344 

.1137 

-.1075 

.1750 

-.1770 

.2560 

-.2130 

.3574 

-.2404 

.4697 

-.2588 

, 19 

.575 

0.000 

-.0192 

.0459 

.0160 

.0015 

.0677 

-.0525 

.141 1 

-.0711 

.2372 

-.1119 

.3526 

-.1552 

.4858 

-.1951 

l 2 . Q _ 

.575 

.085 

-.0199 

.0476 

.0175 

.0009 

.0674 

-.0524 

.1417 

-.0718 

.2373 

-.1150 

.3520 

-.1620 

.4855 

-.2040 

1 21 

.575 

.171 

-.0257 

.0494 

.0167 

-.0105 

.0687 

-.0549 

.1416 

-.0754 

.2380 

-.1427 

.3517 

-.2000 

.4833 

-.2505 

', 22 _ 

.575 

.259 

-.0405 

.0353 

-.0050 

^ 0174 “^ 

.0587 

-.0520 

.1594 

-.1076 

.2365 

-.2172 

.3500 

-.2474 

.4815 

-.2586 

1 23 _ 

.575 

.292 

-.0585 

.0245 

-.0104 

-.0255 

.0555 

-.0652 

.1550 

-.1698 

.2336 

-.2542 

.3470 

-.2526 

.4790 

-.2629 

24 

.379 

.364 

-.0259 

.0585 

.0215 

.0046 

.0810 

-.0592 

.1555 

-.2011 

.2500 

-.2348 

.3582 

-.2535 

.4856 

-.2658 

1 2b 

.584 

.444 

-.0290 

.0732 

.0566 

.0174 

-0953 

-.1273 

.1646 

-.2035 

.2553 

: -.2394 

.3573 

-.2563 

.4784 

-.2652 

, 26 

.389 

.525 

-.0714 

.0870 

.0501 

.0273 

.1071 

-.1149 

.1678 

-.1854 

.2509 

-.2167 

.3423 

-.2382 

.4525 

-.2564 

27 

.250 

0.000 

-.0167 

.0495 

.0195 

.0008 

.0699 

-.0334 

.1386 

-.0717 

.2333 

-.1160 

.3479 

-.1533 

.4812 

-.1958 

' 28 

.250 

.120 

-.0184 

.0489 

.0187 

,0020 

.0697 

-.0342 

.1375 

, -.0709 

.2329 

, -.1195 

. 349T ' 

-.1349 

.4824 

-.1517 

29 

.250 

,241 

-.0234 

.0482 

.0170 

-.0025 

.0704 

-.0377 

.1595 

' -.0790 

^ .2333 

-.1722 

.3507 

-.2184 

.4855 

-.2587 

I 50 

.250 

.565 

-.0556 

.0454 

.0025 

-.0251 

.0677 

-.0422 

.1403 

-.1874 

.2347 

-.2362 

.3528 

-.2555 

.4842 

-.2659 

’ 51 

.250 

.412 

-.0540 

.0323 

■ -.0085 

-.0504 

.0571 

-.0605 

.1575 

-.2061 

, .2326 

-.2359 

.5512 

r -.2555 

.4825 

-.2659 

52 

; .254 

.489 

-.0545 

.0569 

. .0195 

-.0021 

.0789 

-.1223 

.1557 

■ -.2067 

' .2448 

-.2344 

.3568 

-.2530 

.4816 

-.2638 

. 53 

, .259 

.569 

-.0569 

1 .0694 

.0555 

.0109 

.0906 

1 -.1339 

. .1649 

-.2002 

.2483 

-.2276 

.3550 

-.2524 

.4714 

-.2647 

54 

, .264 

.650 

-.0822 

.0830 

.0474 

.0219 

.1026 

. -.1265 

, .1683 

-.1942 

.2433 

-.2217 

.5564 

-.2434 

.4422 

-.2580 

55 

.125 

0.000 

-.0196 

' .0468 

.0153 

; -.0008 

.0685 

, -.0374 

.1577 

' -.0754 

.2329 

-.1159 

.3439 

■ -.1539 

.4732 

-.1974 

56 

.125 

.155 

-.0175 

.0514 

. .0192 

; .0037 

1 .0724 

-.0531 

.1444 

-.0681 

.2357 

-.1232 

.3455 

-.1708 

.4753 

-.2120 

57 

.125 

.512 

' -.0251 

.0466 

.0152 

.0001 

, .0697 

-.0575 

.1406 

, -.0900 

.2363 

-.1930 

.3456 

-.2316 

.4734 

-.2475 

58 

.125 

.471 

: -.0581 

.0454 

.0085 

I -.0235 

1 .0702 

1 -.0655 

.1389 

' -.2087 

.2371 

-.2345 

.3472 

-.2514 

.4756 

-.2595 

59 

.125 

I .532 

; -.0525 

1 ,0554 

! -.0094 

1 -.0554 

1 .0605 

’ -.1040 

.1564 

-.2075 

' .2357 

-.2354 

.3464 

-.2518 

.4721 

-.2590 

40 

.129 

.614 

-.0490 

.0566 

.0157 

-.0080 

! .0815 

, -.1522 

.1524 

-.2077 

.2455 

-.2391 

. .3517 

-.2548 

.4731 

-.2629 

41 

.134 

.694 

, -.0758 

.0674 

.0279 

.0055 

1 .0915 

-.141 1 

.1587 

-.1975 

^ .2459 

' -.2243 

.3469 

, -.2480 

.4615 

-.2622 

42 

.159 

.775 

; -.0954 

1 7080 r 

.0406 

.0154 

1 .1006 

-.1595 

, .1619 

' -.1951 

.2379 

-.2236 

.3285 

-.2461 

.4520 

-.2605 

45 

.085 

.658 

-.0527 

, .0524 

.0116 

-.0127 

.0785 

! -.1528 

.1500 

. -.2111 

.2386 

-.2421 

.5462 

-.2545 

.4630 

-.2610 

44 

.072 

.756 

-.0791 

.0646 

.0249 

.0011 

.0878 

■ -.1459 

.1575 

! -.1988 

.2392 

-.2261 

.5388 

-.2476 

.4475 

-.2611 

45 

.060 

.854 

; -.1028 

, .0767 

, .0575 

.0090 

.0968 

I -.1450 

^ .1581 

1 -.1970 

, .2327 

-.2257 

, .5207 

. -.2494 

.4179 

-.2614 

46 

.065 

0.000 

-.1717 

I -.1381 

■ -.1551 

: -.1599 

-.1296 

■ -.1800 

! -.1027 

: -.2048 

-.0603 

-.2333 

-.0018 

• -.2497 

.0676 

-.2613 

, 47 

. .063 

.173 

, -.1795 

1 -.1480 

! -.1619 

, -.1715 

-.1396 

1 -.1855 

1 -.1140 

, -.2080 

, -.0691 

' -.2388 

1 -.0116 

-.2555 

.0561 

-.2655 

• 48 

, .065 

: .347 

, -.1824 

-.1506 

1 -.1667 

! -.1747 

-.1408 

i -.1949 

' -.1158 

1 -.2279 

, -.0708 

] -.2439 

. -.0115 

-.2530 

.0564 

-.2609 

49 

.063 

.525 

' -.1951 

1 -.1571 

1 -.1730 

‘ -.1749 

-.1476 

-.2168 

1 -.1128 

-.2584 

, -.0674 

-.2414 

-.0081 

-.2509 

.0600 

-.2585 

50 

.065 

.592 

-.1928 

-.1525 

-.1670 

' -.1754 

-.1412 

, -.2185 

1 -.1055 

; -.2392 

1 -.0532 

-.2426 

.0109 

. -.2505 

.0845 

-.2585 ' 

51 

.042 

. 0.000 

-.1891 

1 -.1591 

-.1719 

1 -.1810 

-.1519 

, -.1966 

1 -.1185 

-.2157 

! -.0739 

; -.2226 

1 -.0162 

-.2406 

.0524 

-.2527 

52 

' .042 

.178 

^ -.1911 

! -.1618 

: -.1750 

‘ -.1852 

, -.1558 

1 -.1975 

^.1260 

-.2179 

1 -.0749 

-.2296 

-.0165 

-.2468 

.0515 

-.2566 

55 

.042 

.359 

-.1943 

-.1623 

-.1792 

: -.1849 

-.1552 

, -.2042 

i -.1248 

, -.2545 

, -.0761 

: -.2410 

1 -.0169 

-.2518 

.0510 

-.2598 

54 

.042 

.542 

: -.1978 

, -.1597 

, -.1654 

-.1689 

; -.1487 

1 -.2214 

1 -.1107 

1 -.2595 

-.0636 

1 -.2402 

' -.0025 

-.2506 

.0692 

-.2580 

55 

.042 

.612 1 -.2025 

-.1626 

: -.1615 

, -.1707 

I -.1505 

-.2197 

1 -.1092 

-.2574 

: -.0560 

-.2435 

.0092 

-.2505 

.0858 

-.2585 

56 

■ .021 

0.000 

; -.1850 

-.1658 

, -.1772 

! -.1852 

! -.1575 

-.1855 

, -.1227 

! -.1954 

; -.0765 

1 -.2134 

, -.0185 

: -.2330 

i .0505 

-.2493 

57 

. .021 

.184 

-.1915 

■ -.1669 

, -.1804 

; -.1874 

1 -.1581 

-.1880 

! -.1275 

, -.1954 

, -.0775 

! -.2190 

, -.0188 

• -.2403 

, .0502 

-.2547 

58 

.021 

.370 

. -.1848 

; -.1679 

-.1828 

' -.1875 

1 -.1586 

. -.1875 

; -.1261 

' -.2172 

-.0781 

: -.2411 

-.0187 

-.2521 

.0496 

-.2605 

59 

• .021 

: .560 

1 -.1821 

-.1580 

-.1591 

1 -.1651 

I -.1484 

-.2005 

: -.1101 

, -.2555 

■ -.0619 

‘ -.2395 

, .0001 

-.2496 

.0742 

-.2576 

60 

.021 

; .632 

-.1942 

-.1598 

1 -.1601 

I -.1686 

, -.1541 

. -.2029 

1 -.1101 

; -.2511 

1 -.0563 

; -.2420 

, .0085 

: -.2495 

.0852 

-.2570 

, 61 

. .125 

, -.552 

-.0425 

.0332 

.001 1 

! -.0525 

' .0659 

' -.1001 

1 .1421 

-.1972 

1 .2388 

, -.2222 

.5486 

' -.2380 

.4746 

-.2444 

: 62 

.575 

i -. 29“2 

-.0455 

, .0285 

, .0015 

' -.0206 

: .0639 

• -.0598 

: .1596 

, -.1556 

, .2361 

. -.2185 

, .5520 

, -.2372 

.4817 

-.2471 





TABLE IV.-Conlinued 
(b) Concluded 





31.3 

36.3 


41.3 

46 3 

51 3 

56.3 

61 3 

Tube 

x^/L 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.914 

0.000 

.7116 

-.1936 

.8674 

- 

.2235 

T.0354 

-.2465 

1.1868 

-.2478 

1.3429 

-.2504 

1.4836 

-.2517 

1.6172 

-.2401 

2 

.828 

0.000 

.7146 

-.1998 

.8789 

- 

.2286 

1.0464 

-.2569 

1.1975 

-.2616 

1.3488 

-.2665 

1.4869 

-.2717 

1.6109 

-.2509 

3 

.742 

0.000 

.7090 

-.2005 

.8667 

- 

.2312 

1.0361 

-.2544 

1.1899 

-.2598 

1.3387 

-.2682 

1.4712 

-.2697 

1.5918 

-.2490 

4 

.747 

.081 

.6958 

-.2529 

.8499 

- 

.2560 

1.0139 

-.2719 

1.1632 

-.2696 

1.3065 

-.2764 

1.4336 

-.2708 

1.5500 

-.2494 

5 

.752 

.162 

.6588 

-.2646 

.8006 

- 

.2675 

.9531 

-.2771 

1.0906 

-.2738 

1.2193 

-.2806 

1.3351 

-.2746 

1.4415 

-.2497 

6 

.646 

0.000 

.6492 

-.2173 

.8068 

- 

.2448 

.9690 

-.2572 

1.1360 

-.2649 

1.2938 

-.2665 

1.4361 

-.2555 

1.5549 

-.2438 

7 

.650 

.092 

.6757 

-.2496 

.8296 

- 

.2515 

.9890 

-.2655 

1.1399 

-.2703 

1.2887 

-.2725 

1.4221 

-.2603 

1.5380 

-.2452 

8 

.655 

.174 

.6717' 

-.2675 

.8192 

- 

.2702 

.9685 

-.2781 

1.1085 

-.2755 

1.2513 

-.2798 

1.3734 

-.2637 

1.4822 

-.2434 

9 

.660 

.254 

.6378 

-.2675 

.7750 

- 

.2699 

.9109 

-.2779 

1.0408 

-.2751 

1.1681 

-.2800 

1.2717 

-.2641 

1.3705 

-.2427 

10 

.583 

0.000 

.651 1 

-.2178 

.8092 

- 

.2437 

.9717 

-.2574 

1.1342 

-.2639 

1.2909 

-.2624 

1.4303 

-.2555 

1.5442 

-.2431 

11 

.583 

.054 

.6491 

-.2256 

.8070 

- 

.2460 

.9706 

-.2590 

1.1327 

-.2646 

1.2885 

-.2626 

1.4276 

-.2558 

1.5395 

-.2433 

12 

.500 

0.000 

.6423 

-.2221 

.8004 

- 

.2440 

.9600 

-.2580 

1.1256 

-.2636 

1.2841 

-.2582 

1.4180 

-.2505 

1.5216 

-.2408 

13 

.500 

.050 

.6418 

-.2261 

.7999 

- 

.2454 

.9588 

-.2596 

1.1252 

-.2649 

1.2839 

-.2572 

1.4160 

-.2502 

1.5185 

-.2406 

14 

.500 

.101 

.6409 

-.2376 

.7980 

- 

2513 

.9559 

-.2630 

1.1233 

-.2659 

1.2797 

-.2580 

1.4106 

-.2510 

1.5125 

-.2405 

15 

.500 

.153 

.6386 

-.2524 

.7948 

- 

2594 

.9529 

-.2678 

1.1 175 

-.2679 

1.2732 

-.2602 

1.4002 

-.2516 

1 .5006 

-.2404 

16 

.504 

.239 

.6454 

-.2708 

.7953 

- 

.2747 

.9517 

-.2797 

1 . 1 000 

-.2731 

1.2455 

-.2708 

1.3626 

-.2547 

1 .4620 

-.2401 

17 

.509 

.319 

.6328 

-.2697 

.7737 

- 

2739 

.9218 

-.2791 

1.0636 

-.2733 

1.2020 

-.2713 

1.3088 

-.2539 

1.4044 

-.2393 

18 

.514 

.400 

.5930 

-.2683 

.7215 

- 

.2738 

.8579 

-.2790 

.9876 

-.2734 

1 . 1 1 33 

-.2690 

1.2052 

-.2520 

1.2929 

-.2382 

19 

.375 

0.000 

.6328 

-.2274 

.7929 

- 

.2482 

.9554 

-.2599 

1.1 190 

-.2540 

1.2671 

-.2555 

1.3861 

-.2477 

1.4814 

-.2369 

20 

.375 

.085 

.6322 

-.2329 

.7922 

- 

.2504 

.9551 

-.2626 

1 . 1 1 84 

-.2571 

1.2662 

-.2550 

1.3840 

-.2480 

1.4788 

-.2366 

21 

.375 

.171 

.6324 

-.2472 

.7907 

- 

.2566 

.9526 

-.2667 

1.1 148 

-.2615 

1.2600 

-.2549 

1.3776 

-.2486 

1.4692 

-.2370 

22 

.375 

.259 

.6296 

-.2645 

.7865 

- 

.2683 

.9458 

-.2734 

1.1051 

-.2662 

1.2466 

-.2574 

1.3599 

-.2503 

1.4482 

-.2372 

23 

.375 

.292 

.6272 

-.2681 

.7826 

- 

.2722 

.9392 

-.2743 

1.0977 

-.2659 

1.2358 

-.2584 

1.3451 

-.2502 

1.4318 

-.2369 

24 

.379 

.364 

,6285 

-.271 1 

.7772 

- 

.2756 

.9326 

-.2781 

1.0789 

-.2713 

1.2126 

-.2599 

1.3081 

-.2495 

1.3954 

-.2367 

25 

.384 

.444 

.6140 

-.2714 

.7553 

- 

.2749 

.9022 

-.2777 

1.0403 

-.2703 

1.1664 

-.2570 

1.2545 

-.2478 

1.3382 

-.2362 

26 

.389 

.525 

.5753 

-.2653 

.7033 

- 

.2716 

.8391 

-.2761 

.9638 

-.2695 

1.0770 

-.2517 

1.1581 

-.2450 

1.231 1 

-.2354 

27 

.250 

0.000 

.6289 

-.2272 

.7882 

- 

.2468 

.9497 

-.2450 

1.1091 

-.2422 

1.2366 

-.2477 

1.3370 

-.2442 

1.4218 

-.2322 

28 

.250 

.120 

.6296 

-.1670 

.7889 

- 

1 775 

.9477 

-.1861 

1.1067 

-.2374 

1.2342 

-.2426 

1.3332 

-.2433 

1.4186 

-.2319 

29 

.250 

.241 

.6290 

-.2491 

.7869 

- 

.2560 

.9441 

-.2456 

1.1014 

-.2415 

1.2274 

-.2453 

1.3240 

-.2440 

1.4076 

-.2319 

30 

.250 

.365 

.6280 

-.2693 

.7830 

- 

.2719 

.9357 

-.25'93 

1.0879 

-.251 1 

1.2109 

-.2464 

1.3021 

-.2433 

1.3808 

-.2317 

31 

.250 

.412 

.6248 

-.2698 

.7773 

- 

.2724 

.9280 

-.2632 

1.0770 

-.2546 

1.1953 

-.2474 

1.2826 

-.2433 

1.3577 

-.2318 

32 

.254 

.489 

.6190 

-.2709 

.7660 

- 

.2735 

.9163 

-.2687 

1.0519 

-.2591 

1.1653 

-.2474 

1.2393 

-.2425 

1.3181 

-.2317 

33 

.259 

.569 

.6009 

-.2714 

.7405 

- 

.2731 

.8844 

-.2666 

1.0126 

-.2565 

1.1210 

-.2453 

1.1904 

-.2413 

1.2639 

-.2309 

34 

.264 

.650 

.5606 ' 

-.2664 

.6875 

- 

.2708 

.8202 

-.2646 

.9363 

-.2541 

1.0369 

-.2422 

1.1024 

-.2399 

1 . 1 640 

-.2302 

35 

.125 

0.000 

.6209 

-.2285 

.7777 

- 

.2488 

.9413 

-.2377 

1.0713 

-.2394 

1.1372 

-.2340 

1.1926 

-.2378 

1.2521 

-.2288 

36 

.125 

.155 

.6234 

-.2361 

.7808 

— 

.2507 

.9454 

-.2431 

1.0718 

-.2335 

1.1373 

-.2331 

1.1914 

-.2386 

1.2512 

-.2288 

37 

.125 

,312 

.6194 

-.2562 

.7755 

- 

.2616 

.9388 

-.2513 

1.0642 

-.2316 

1.1291 

-.2350 

1.1832 

-.2388 

1.2437 

-.2287 

38 

.125 

.471 

.6169 

-.2641 

.7694 

- 

.2654 

.9252 

-.2560 

1.0459 

-.2327 

1.1093 

-.2366 

1.1619 

-.2386 

1.2224 

-.2280 

39 

.125 

.532 

.6140 

-.2634 

.7633 

- 

.2648 

.9123 

-.2560 

1.0292 

-.2345 

1.0897 

-.2364 

1.1402 

-.2377 

1.1992 

-.2273 

40 

.129 

.614 

.6091 

-.2676 

.7540 

- 

.2675 

.9052 

-.2575 

1.0091 

-.2363 

1.0722 

-.2353 

1.1127 

-.2381 

1.1692 

-.2268 

41 

.134 

.694 

.5913 

-.2679 

.7281 

- 

.2658 

.8701 

-.2535 

.9717 . 

-.2301 

1.0331 

-.2335 

1.0739 

-.2371 

1.1298 

-.2260 

42 

.139 

.775 

.5498 

-.2687 

.6738 

- 

.2661 

.8016 

-.2510 

.8960 

-.2255 

.9545 

-.2322 

.9959 

-.2365 

1.0484 

-.2250 

43 

.085 

.658 

.5944 

-.2647 

.7271 

- 

.2637 

.8470 

-.2483 

.9069 

-.2302 

.9191 

-.2297 

.9388 

-.2368 

1.0074 

-.2249 

44 

.072 

.756 

.5686 

-.2636 

.6854 

- 

.2606 

.7740 

-.2410 

.8006 

-.2191 

.8087 

-.2255 

.8437 

-.2343 

.9914 

-.2208 

45 

.060 

.854 

.5233 

-.2636 

.6209 

- 

.2571 

.6846 

-.2337 

.7031 

-.2084 

.7239 

-.2216 

.7848 

-.2312 

.9399 

-.2163 

46 

.063 

0,000 

.1475 

-.2658 

.2292 

- 

.2565 

.2951 

-.2392 

.3210 

-.2319 

.3398 

-.2285 

.3832 

-.2351 

.5719 

-.2232 

47 

.063 

.173 

.1347 

-.2663 

.2157 

- 

.2562 

.2787 

-.2427 

.3037 

-.2305 

.3219 

-.2275 

.3672 

-.2359 

.5698 

-.2232 

48 

.063 

.347 

.1343 

-.2634 

.2141 

- 

.2548 

.2748 

-.2459 

.3001 

-.2298 

.3191 

-.2281 

.3922 

-.2360 

.5888 

-.2228 

49 

, .063 

.525 1 

.1366 . 

-.2623 

.2139 

— 

.2561 

.2730 

-.2453 

.3010 

-.2267 

.3290 

-.2279 

.4392 

-.2350 

.6065 

-.2219 

; 50 

.063 

.592 i 

.1693 

-.2621 

.2539 

- 

.2572 

.3222 

. -.2439 

.3567 

-.2242 

.3870 

-.2269 

. .4615 

-.2348 

.7160 

-.2210 

51 

.042 

0.000 

.1319 

-.2597 

.2141 

— 

.2550 

.2831 

-.2340 

.3223 

-.2234 

.3699 

' -.2222 

.4785 

-.2315 

.9094 

-.2179 

1 52 

.042 

.178 

.1306 

-.2610 

.2127 

- 

.2546 

.2808 

, -.2371 

.3213 

-.2209 

.3704 

1 -.2219 

.4820 

-.2326 

.9139 

-.2181 

53 

.042 

.359 

.1291 

-.2626 

.2099 

- 

.2543 

1 .2767 

1 -.2410 

.3195 

-.2220 

.3751 

-.2237 

1 .4829 

-.2337 

.9521 

-.2181 

54 

.042 

.542 

.1515 

-.2615 

2375 

- 

.2545 

.3124 

-.2402 

' .3665 

' -.2190 

.4312 

-.2243 

' .5020 

"^.2330 - 

"‘■.9849 

■■-.2172 

55 

.042 

.612 

.1722 1 

, -.2618 

i ,2619 

- 

.2551 

1 .3405 

-.2385 

.3990 

-.2163 

.4738 

-.2242 

.6171 

-.2327 

.9580’ ■■ 

-.2164 

56 

.021 

0.000 

.1298 1 

1 -.2583 

.2140 ’ 

- 

:2546 

.2859 

-.2229 

, .3388 

-.2141 

' .4139 

-.2145 

i“',5422 

^”-.2258'" 

.'9‘402 

-.2125 

57 

.021 

.184 

.1291 1 

1 -.2610 

.2126 

- 

.2547 

' .2841 

-.2269 

! .3387 

-.21 14 

' .4145 

-.2147 

1 :5433 

-.2286 1 

.9405 : 

-.2128‘ 

58 

.021 

.370 

.1280 ■ 

* -.2632 

1 .2105 

- 

.2546 

.2833 

-.2327 

1 .3448 

-.2136 

; .4304 

-.2180 

.5510 

-.2309 i 

.9412_J_ 

-.2131 1 

59 

.021 

.560 

.1585 i 

-.261 1 

' .2490 

- 

.2527 

.3330 

-.2345 

1 .4038 ; 

-.2138 , 

.4959 

-.2206 

.7224 

-.2312 

" .'9253 ' 

'-.‘2r2‘4 

60 

.021 

.632 

.1715 

- 2606 

1 .2624 

- 

.2531 

.3490 

-.2334 

.4225 1 

-.21 12 

.5245 

-.2209 

.7031 

-.2306 

.9140 1 

-.21 19 

61 

.125 

-.532 

.6142 

- 2478 

1 .7614 

- 

.2484 

.9072 , 

-.2465 

1.0275 1 

-.2365 

1 .0874 

-.2348 

1.1388 

-.2271 

1.1977 

-.2175 J 

62 

.375 

-.292 

.6253 

-.2513 

1 .7814 

- 

.2557 

.9396 1 

-.2575 

1.0944 1 

-.2480 1 

1.2327 

r-^2465~1 

1.3413 

-.2340 

^ 1.4289 1 

-:2240‘ 
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TABLE IV.-Continued 
(c) M = 2,8.6 


00 


a = 





-4,7 

•3 

5.3 

10.3 

15.3 

20.3 

25.3 1 

Tube 

//I 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.914 

0.000 

.0025 

.0784 

.0322 

.0298 

.0797 

-.0022 

.1538 

-.0257 

.2438 

-.0507 

.3585 

-.0733 

.4942 

-.0985 

2 

.828 

0.000 

.0007 

.0825 

.0315 

.0305 

.0804 

-.0026 

.1557 

-.0272 

.2491 

-.0501 

.3653 

-.0738 

.5028 

-.1012 

3 

.742 

0.000 

-.0002 

.0818 

.0314 

.0292 

.0795 

-.0045 

.1525 

-.0290 

.2478 

-.0518 

.3634 

-.0750 

.4980 

-.1025 

4 

.747 

.081 

.0011 

.0840 

.0331 

.0312 

.0815 

-.0031 

.1540 

-.0275 

.2475 

-.1073 

.3601 

-.1334 

.4920 

-.1448 , 

5 

.752 

.162 

-.0497 

.0907 

.0374 

.0357 

.0882 

-.0516 

.1580 

-.1017 

.2466 

-.1266 

.3520 

-.1406 

.4754 

-.1486 , 

6 

.646 

0.000 

-.0186 

.0556 

.0110 

.0089 

.0550 

-.0221 

.1192 

-.0485 

.2078 

-.0723 

.3173 

-.0954 

.4444 

-.1173 

7 

.650 

.092 

-.0056 

.0786 

.0293 

.0266 

.0764 

-.0101 

.1475 

-.0333 

.2420 

-.0953 

.3558 

-.1302 

.4850 

-.1448 

8 

.655 

.174 

.0055 

.0860 

.0347 

.0320 

.0834 

.0022 

.1533 

-.1069 

.2457 

-.1309 

.3570 

-.1440 

.4831 

-.1515 

9 

.660 

.254 

-.0511 

.0955 

.0407 

.0379 

.0921 

-.0529 

.1591 

-.1038 

.2464 

-.1281 

.3504 

-.1427 

.4669 

-.1512 

10 

.583 

0.000 

-.0243 

.0487 

.0059 

.0036 

.0478 

-.0280 

.1142 

-.0520 

.2041 

-.0738 

.3147 

-.0970 

.4419 

-.1179 

u 

.583 

.054 

-.0270 

.0461 

.0031 

.0008 

.0454 

-.0504 

.1113 

-.0542 

.2011 

-.0763 

.3114 

-.1048 

.4388 

-.1253 

12 

^.500“ 

0.000 

-.0264 

.0458 

.0034 

.0012 

.0447 

-.0299 

.1122 

-.0528 

.2010 

-.0766 

.3122 

-.1000 

.4392 

-.1197 

13 

.500 

.050 

-.0286 

.0460 

.0022 

0.0000 

.0443 

-.0320 

.1117 

-.0541 

.2008 

-.0780 

.3124 

-.1039 

.4397 

-.1237 

14 

.500 

.101 

-.0324 

.0432 

-.0014 

-.0036 

.0414 

-.0354 

.1102 

-.0556 

.1996 

-.0844 

.3114 

-.1164 

.4389 

-.1352 

15 

.500 

.153 

-.0378 

.0368 

-.0067 

-.0087 

.0363 

-.0407 

.1057 

-.0582 

.1952 

-.1095 

.3072 

-.1364 

.4355 

-.1476 

16 

.504 

.239 

-.0082 

.0686 

.0222 

.0193 

.0684 

-.0108 

.1328 

-.1118 

.2198 

-.1369 

.3287 

-.1473 

.4532 

-.1536 

17 

.509 

.319 

-.0321 

.0848 

.0342 

.0310 

.0837 

-.0460 

.1473 

-.11 10 

.2322 

-.1372 

.3370 

-.1475 

.4559 

-.1535 

18 

.514 

.400 

-.0551 

,0955 

.0420 

.0384 

.0942 

-.0599 

.1564 

-.1075 

.2370 

-.1283 

.3344 

-.1437 

.4428 

-.1522 

19 

.375 

0.000 

-.0237 

.0477 

.0051 

.0025 

.0494 

-.0268 

.1112 

-.0519 

.1979 

-.0783 

.3095 

-.1026 

.4379 

-.1236 

20 

.375 

.085 

-.0252 

.0487 

.0055 

.0029 

.051 1 

-.0285 

.1103 

-.0539 

.1979 

-.0810 

.3100 

-.1089 

.4384 

-.1295 

21 

.375 

.171 

-.0354 

.0486 

.0004 

-.0027 

.0503 

-.0397 

.1083 

-.0567 

.1967 

-.1022 

.3105 

-.1297 

.4396 

-.1428 

22 

.375 

.259 

-.0482 

.0401 

-.01 17 

-.0145 

.0421 

-.0498 

.1068 

-.0959 

.1954 

-.1333 

.3096 

-.1466 

.4390 

-.1523 

23 

.375 

.292 

-.0564 

.0276 

-.0193 

-.021 1 

.0299 

-.0560 

.1015 

-.1 106 

.1902 

-.1342 

.3050 

-.1464 

.4343 

-.1519 

24 

.379 

.364 

-.0201 

.0639 

.0171 

.0138 

.0649 

-.0234 

.1291 

-.1142 

.2134 

-.1365 

.3243 

-.1484 

.4490 

-.1538 

25 

.384 

.444 

-.0440 

.0799 

.0319 

.0283 

.0817 

-.0536 

.1420 

-.1131 

.2235 

-.1303 

.3309 

-.1466 

.4504 

-.1530 

26 

.389 

.525 

-.0583 

.0937 

.0428 

.0388 

.0953 

-.0624 

.1517 

-.1122 

.2267 

-.1329 

.3255 

-.1427 

.4351 

-.1499 

27 

.250 

0.000 

-.0226 

.0496 

.0065 

.0035 

.0533 

-.0249 

.1133 

-.0533 

.1948 

-.0804 

.3057 

-.1041 

.4392 

-.1253 

28 

.250 

.120 

-.0229 

.0500 

.0065 

.0041 

.0531 

-.0247 

.1145 

-.0519 

.1960 

-.0846 

‘ .3051 

-.1121 

.4386 

' -.1314 

29 

.250 

.241 

-.0286 

.0488 

.0059 

.0026 

.0520 

-.0310 

.1148 

-.0609 

.1977 

-.1175 

.3068 

-.1391 

.4392 

-.1480 

30 

.250 

.365 

-.0486 

.0452 

-.0139 

-.0165 

.0482 

-.0504 

.1094 

-.1156 

.1978 

-.1361 

.3086 

-.1475 

.4412 

-.1525 

31 

.250 

.412 

-.0570 

.0343 

-.0204 

-.0230 

.0377 

-.0580 

.1055 

-.1162 

.1954 

-.1352 

.3070 

-.1455 

.4399 

-.1501 

32 

.254 

.489 

-.0380 

, .0611 

.0136 

.0098 

.0646 

-.0467 

.1290 

-.1162 

.2136 

-.1348 

.3196 

-.1471 

.4466 

-.1521 

33 

.259 

.569 

-.0617 

.0768 

.0282 

.0245 

.0795 

-.0699 

.141 1 

-.1179 

.2223 

-.1381 

.3236 

-.1476 

.4439 

-.1522 

34 

.264 

.650 

-.0638 

.0915 

.0409 

.0369 

.0939 

-.0678 

.1505 

-.1179 

.2241 

-.1371 

.3168 

-.1458 

.4265 

-.1505 

35 

.125 

0.000 

-.0230 

.0478 

.0064 

.0034 

.0527 

-.0251 

.1170 

-.0521 

.1983 

-.0820 

.3064 

-.1026 

.4358 

-.1221 

36 

.125 

.155 

-.0221 

.0501 

.0085 

.0057 

.0552 

-.0242 

.1199 

-.0503 

.2029 

-.0877 

.3130 

-.1131 

.4400 

-.1302 

37 

.125 

.312 

-.0284 

.0491 

.0067 

.0037 

.0534 

-.0297 

.1 193 

-.0747 

.2025 

-.1226 

.3100 

-.1378 

.4384 

-.1449 

38 

.125 

.471 

' -.0463 

.0471 

-.0137 

-.0175 

.0509 

-.0486 

.1175 

-.1128 

.2015 

-.1328 

.3104 

-.1408 

.4393 

-.1461 

39 

.125 

.532 

1 -.0583 

.0367 

-.0226 

-.0255 

.0404 

-.0591 

.1121 

-.1143 

.1988 

-.1335 

.3087 

-.1406 

.4364 

-.1455 

40 

.129 

.614 

1 -.0531 

.0625 

.01 1 1 

.0068 

.0658 

-.0644 

.1313 

-.1187 

.2141 

-.1359 

.3188 

-.1435 

.4415 

-.1490 

41 

.134 

.694 

-.0709 

.0750 

.0251 

.0205 

.0782 

-.0776 

.1406 

-.121 1 

.2203 

-.1388 

.3199 

-.1450 

.4357 

-.151 1 

42 

.139 

.775 

-.0733 

.0882 

.0378 

.0329 

.0907 

-.0773 

.1483 

-.1212 

.2206 

-.1384 

.31 1 1 

-.1456 

.4157 

-.1505 

43 

.085 

.658 

-.0561 

.0588 

.0072 

.0026 

.0637 

-.0686 

.1310 

-.1209 

.2135 

-.1363 

.3182 

-.1437 

.4391 

-.1497 

44 

.072 

.756 

-.0753 

.0738 

.0222 

.0181 

.0774 

-.0818 

.1418 

-.1222 

.2200 

-.1383 

. .3188 

-.1436 

.4330 

-.1498 

45 

.060 

.854 

-.0796 

.0855 

.0344 

.0297 

.0886 

-.0839 

.1488 

-.1231 

.2196 

-.1384 

.3082 

-.1448 

.4122 

-.1510 

46 

.063 

0.000 

-.1064 

-.0735 

-.0925 

-.0915 

-.0724 

-.1053 

-.0446 

-.1203 

-.0130 

-.1366 

.0325 

-.1441 

.0927 

-.1488 

47 

.063 

.173 

-.1108 

-.0799 

-.0987 

-.0977 

-.0783 

-.1105 

-.0525 

-.1228 

-.0189 

-.1389 

.0270 

-.1458 

.0824 

-.1493 

48 

.063 

.347 

-.1161 

-.0802 

-.1022 

-.101 1 

-.0794 

-.1157 

-.0546 

-.1351 

-.0234 

-.1371 

.0251 

-.1417 

.0837 

-.1457 

49 

.063 

.525 

-.1216 

-.0861 

-.1046 

-.1020 

-.0859 

-.1202 

-.0609 

-.1316 

-.0281 

-.1350 

.0227 

-.1401 

.0868 

-.1450 

50 

.063 

.592 

-.1238 

-.0858 

-.0990 

-.0973 

-.0851 

-.1218 

-.0593 

-.1315 

-.0224 

-.1338 

.0326 

-.1389 

.1017 

-.1436 : 

51 

.042 

0.000 

-.1175 

-.0890 

. -.1044 

-.1036 

-.0880 

-.1172 

-.0646 

-.1279 

-.0337 

-.1348 

.0150 

-.141 1 

.0755 

-.1452 

52 

.042 

.178 

-.1 187 

-.0910 

-.1075 

-.1064 

-.0902 

-.1 183 

-.0667 

-.1294 

-.0360 

-.1360 

.0100 

-.1419 

.0730 

-.1461 

53 

.042 

.359 

-.1226 

-.091 1 

-.1111 

-.1089 

-.0920 

-.1216 

-.0688 

-.1329 

-.0391 

-.1366 

.0096 

-.1420 

.0731 

-.1462 

54 

.042 

.542 

-.1245 

-.0939 

-.0966 

-.0952 

-.0931 

-.1222 

-.0658 

-.1319 

-.0297 

-.1352 

.0222 

-.1407 

.0868 

-.1453 

55 

.042 

.612 

-.1261 

-.0991 

-.0960 

-.0953 

-.0980 

-.1233 

-.0692 

-.1318 

-.0301 

-.1355 

.0268 

-.141 1 

.0974 

-.1455 

56 

.021 

0.000 

-.1159 

-.0956 

-.1086 

-.1080 

-.0949 

-.1154 

-.0723 

-.1 194 

-.0393 

-.1301 

.0104 

-.1382 

.0721 

-.1443 

57 

.021 

.184 

-.1145 

-.0972 

-.1117 

-.1111 

-.0965 

-.1134 

-.0731 

-.1196 

-.0416 

-.1325 

.0062 

-.1407 

.0701 

-.1459 

•'58 

.021 

.370 

' -.1111 

-.0990 

-.1105 

-.1091 

-.0982 

-.11 13 

-.0748 

-.1298 

-.0420 

-.1360 

.0065 

-.1421 

.0694 

-.1466 

59 

.021 

.560 

-.1 132 

-.0969 

-.0956 

-.0958 

-.0955 

-.1 129 

-.0670 

-.1300 

-.0306 

-.1350 

.0218 

-.1410 

.0871 

-.1454 

60 

.021 

.632 

. -.1181 

-.1030 

-.0951 

-.0953 

-.1019 

-.1167 

-.0734 

-.1293 

-.0329 

-.1345 

.0252 

-.1405 

.0959 

-.1448 

• 61 

.125 

: -.532 

-.0532 

.0336 

: -.0195 

‘ -.0258 

.0427 

-.0586 

.1106 

-.1076 

.1950 

-.1269 

.3028 

-.1336 

.4296 

-.138r~ 


1 .375' 

T-.292 

! -.0503 

• .0261 

-.0147 

■ -.0204 

.0323 

-.0540 

.1018 

-.1041 

.1884 

-.1270 

.3011 

-.1379 

.4282 

-.143'i 



TABLE IV. -Continued 
(c) Concluded 


a — 





30 3 


35.3 

40.3 

45.3 

50.3 

55.3 

60.3 

Tube 


y/b/2 

Windword 

Leeward 

Windward 

Leeward 

Windword 

Leeword 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.914 

0.000 

.6447 

- 

.1167 

.8064 

-.1300 

'.9693 

-.1369 

1.1333 

1.2936 

-.1385 

1.4395 

1.5758 

-.1368 

2 

.828 

0.000 

.6534 

- 

.1254 

.8153 

-.1381 

.9807 

-.1404 

1 . 1 439 

1.3042 

-.1499 

1.4507 

1.5822 

-.1459 

3 

.742 

0.000 

.'6486 

- 

.1260 

.8083 

-.1398 

.9717 

-.1475 

1.1401 

1.3009 

-.1534 

1.4460 

1.5725 

-.1466 

4 

.747 

.081 

.6393 

- 

.1496 

.7943 

-.1534 

.9548 

-.1545 

1.1 187 

1.2726 

-.1578 

1.4122 

1.5343 

-.1488 

5 

.752 

.162 

.6134 

— 

.1528 

.7565 

-.1557 

.9055 

-.1563 

1.0564 

1.1961 

-.1585 

1.3239 

1.4367 

-.I486 

6 

.646 

0.000 

.5897 

- 

.1373 

.7474 

-.1476 

.9123 

-.1531 

1.0803 

1.2439 

-.1535 

1 .4037 

1.5407 

-.1460 

7 

.650 

.092 

.6280 

- 

.1507 

.7794 

-.1535 

■ .9363 

-.1540 

1.0932 

1.2461 

-.1571 

1.3965 

1.5273 

-.1477 

8 

.655 

.174 

.6238 

- 

.1551 

.7728 

-.1573 

.9270 

-.1575 

1.0750 

1.2165 

-.1591 

1 .3580 

1.4803 

-.1475 

9 

.660 

.254 

.5981 

- 

.1553 

.7370 

-.1576 

.8797 

-.1578 

1.0176 

1.1436 

-.1594 

1.2706 

1.3800 

-.1479 

10 

.583 

0.000 

.5862 

- 

.1356 

.7440 

-.1470 

.9093 

-.1526 

1.0773 

1.2448 

-.1523 

1 .4034 

1.5376 

-.1455 

11 

.5'83 

.054 

.5827 

- 

.1393 

.7413 

-.1474 

.9070 

-.1525 

1.0748 

1.2429 

-.1528 

1.4013 

1.5361 

-.1456 

1? 

.500 

0.000 

.5809 

- 

.1388 

.7396 

-.1476 

. .9050 

-.1523 

1.0749 

1.2426 

-.1517 

1.3985 

1.5301 

-.1448 

13 

.500 

.050 

.5818 

- 

.1407 

.7401 

-.1480 

.9058 

-.1524 

1.0747 

1.2420 

-.1517 

1.3983 

1.5285 

-.1445 

14 

.500 

.101 

.5810 

- 

.1468 

.7395 

-.1506 

.9041 

-.1535 

1.0729 

1.2397 

-.1529 

1.3952 

1.5238 

-.1449 

15 

.500 

.153 

.5780 

— 

.1527 

.7366 

-.1541 

.9010 

-.1553 

1.0698 

1.2354 

-.1544 

1.3891 

1,5142 

-.1449 

16 

.504 

.239 

.5922 

- 

.1569 

.7416 

-.1588 

.8972 

-.1585 

1.0577 

1.2142 

-.1575 

1.3601 

1.4770 

-.1461 

17 

.509 

.319 

.5885 

- 

.1564 

.7295 

-.1583 

.8762 

-.1582 

1.0274 

1.1753 

-.1567 

1.3127 

1.4237 

-.1455 

18 

.514 

.400 

.5641 

- 

.1559 

.6929 

-.1579 

.8241 

-.1580 

.9629 

1.0968 

-.1560 

1.2219 

1.3223 

-.1445 

19 

.375 

0.000 

.5821 

- 

1403 

.7394 

-.1487 

.9024 

-.1516 

1.0714 

1.2391 

-.1512 

1 .3904 

1.5094 

-.1432 

20 

.375 

.085 

.5821 

. - 

1431 

.7401 

-.1497 

.9021 

-.1527 

1.0707 , 

1.2377 

-.1516 

1.3890 

1.5066 

-.1429 

21 

.375 

.171 

.5832 

- 

.1503 

.7405 

-.1530 

.9020 

-.1547 

1.0685 

1.2341 

-.1522 

1.3839 

1.4992 

-.1435 

22 

.375 

.259 

.5819 

- 

1562 

.7381 

-.1574 

.8989 

-.1576 

1.0621 

1.2255 

-.1532 

1.3709 

1.4814 

-.1438 

23 

.375 

.292 

.5785 

— 

1560 

.7344 

-.1575 

.8953 

-.1576 

1.0580 

1.2177 

-.1534 

1 .3605 

1.4671 

-.1440 

24 

.379 

, .364 

.5867 

1 - 

.1566 

.7336 

-.1587 

.8843 

-.1584 

1.0392 

1.1917 

-.1540 

1.3298 

1.4301 

-.1434 

; 25 

.384 

.444 

.5808 

1 “ 

1565 

.7201 

-.1587 

.8628 

-.1585 

: 1.0090 

1.1537 

-.1532 

1.2831 

1.3780 

-.1434 

26 

.389 

.525 

.5530 

■ - 

1539 

.6805 

-.1568 

.8093 

-.1568 

. .9427 

1.0749 

-.1503 

1.1926 

1.2787 

-.1413 

27 

.250 

0.000 

.5823 

' - 

1424 

.7400 

-.1502 

.9026 

-.1512 

1.0692 

1.2385 

-.1489 

1.3727 

1.4699 

-.1417 

28 

.250 

.120 

.5822 

- 

1446 

.7395 

-.1505 

.9012 

-.1518 

1.0685 

1.2370 

-.1487 

1.3697 

1.4663 

-.1413 

29 

.250 

.241 

.5824 


1530 

.7387 

-.1553 

.8992 

-.1557 

1.0645 

1.2314 

-.1499 

1.3624 

1.4570 

-.1421 

30 

.250 

.365 

.5849 

- 

1564 

.7396 

-.1581 

.8980 

-.1579 

1.0583 

1.2196 

-.1502 

1.3456 

1 .4335 

-.1417 

31 

.250 

, .412 

.5838 

- 

1539 

.7387 

-.1555 

.8950 

-.1552 

1.0525 

1.2094 

-.1468 

1.3312 

1.4130 

-.1385 

32 

.254 

.489 

.5852 

- 

1554 

.7308 

-.1580 

.8776 

-.1571 

1.0296 

1.1782 

-.1497 

1.2953 

1 .3745 

-.1417 

33 

.259 

.569 

.5765 

- 

1554 

.7136 

-.1580 

.8538 

-.1570 

.9966 

1.1367 

-.1494 

1.2486 

1.3237 

-.1420 

34 

.264 

.650 

.5469 

— 

.1539 

.6718 

-.1568 

.7999 

-.1556 

.9284 

1.0566 

-.1474 

1.1589 

1.2280 

-.1398 

35 

.125 

0.000 

.5840 

- 

.1372 

.7434 

-.1441 

.9070 

-.1404 

1.0747 

1.2300 

-.1388 

1.2934 

1.3368 

-.1366 

36 

.125 

.155 

.5868 

- 

.1410 

.7462 

-.1460 

.9102 

-.1421 

1.0769 

1.2300 

-.1392 

1.2927 

1.3355 

-.1369 

37 

.125 

.312 

.5849 

- 

.1490 

.7428 

-.1503 

.9054 

-.1470 

1.0697 

1.2223 

-.1412 

1.2858 

1.3279 

-.1377 

38 

.125 

.471 

.5826 

— 

.1491 

.7384 

-.1502 

.8966 

-.1489 

1.0556 

1.2033 

-.1420 

1.2648 

1.3042 

-.1378 

39 

• .125 

.532 

.5799 

- 

.1488 

.7346 

-.1497 

.8889 

-.1487 

1.0439 

1.1871 

-.1418 

1.2449 

1.2805 

-.1374 

40 

.129 

.614 

.5792 

, - 

.1515 

.7247 

-.1534 

.8707 

-.1517 

' 1.0187 

1.1557 

-.1415 

1.2150 

1.2524 

-.1380 

41 

.134 

.694 

.5662 

- 

.1537 

.7044 

-.1556 

.8425 

-.1538 

.9830 

1.1 145 

-.1439 

1.1732 

1.2112 

-.1402 

42 

.139 

.775 

.5342 

- 

.1536 

.6610 

-.1552 

.7855 

-.1531 

.9133 

1 .0346 

-.1434 

1.0902 

1.1268 

-.1398 

45 

.085 

.658 

.5734 

- 

.1517 

.7178 

-.1526 

.8593 

-.1503 

.9981 

1.0838 

-.1399 

1.0770 

1.0777 

-.1360 

44 

.072 

.756 

.5593 

, - 

.1518 

.6952 

-.1533 

. .8256 

-.1485 

.9417 

.9821 

-.1403 

.9637 

.9846 

-.1373 

45 

.060 

.854 

.5271 

- 

.1522 

. .6495 

-.1533 

.7666 

-.1456 

. .8553 

.8727 

-.1389 

.8701 

.9232 

-.1353 

46 

.063 

0.000 

.1720 

, - 

.1503 

, .2648 

-.1485 

.3600 

-.1457 

.4450 

.4891 

-.1395 

.4925 

.5414 

-.1362 

47 

.063 

.173 

.1588 

- 

.1491 

, .2498 

-.1478 

1 .3436 

. -.1451 

.4274 

.4689 

-.1390 

.4714 

.5250 

-.1360 

48 

; .063 

.347 

.1577 

— 

.1471 

, .2486 

-.1467 

. .3414 

. -.1439 

.4243 

.4644 

1 -.1382 

.4684 

.5530 

-.1355 

, 49 

.063 

' .525 

.1601 


.1469 

i .2502 

' -.1470 

i .3410 

1 -.1438 

. .4231 

.4621 

-.1378 

.4754 

.5948 

-.1353 

50 

.063 

.592 

.1837 

j — ~ 

.1450 

. .2796 

' -.1454 

.3789 

1 -.1416 

1 .4702 

.5171 

1 -.1347 

.5349 

.6147 

-.1326 

51 

.042 

0.000 

.1530 

\ - 

.1471 

.2450 

-.1466 

.3398 

: -.1416 

• .4272 

.4778 

-.1357 

, .5140 

.6356 

-.1337 

52 

.042 

1 .178 

.1515 

. - 

.1472 

.2427 

-.1468 

. .3375 

: -.1426 

.4246 

.4760 

-.1367 

.5144 

.6397 

-.1343 

53 

. .042 

1 .359 

.1505 

- 

.1476 

, .2410 

-.1471 

. .3341 

-.1437 

I -^207 ; 

1 .4722 

-.1378 

1 .5169 

.6401 

-.1349 

54 

.042 

, .542 

.1647 

- 

.1469 

, .2596 

-.1467 

' .3575 

-.1428 

! .4525 ' 

.5142 

-.1368 

1 .5737 

! .6573 

-.1339 , 

55 

.042 

.612 

.1811 

- 

,1470 

.2800 

-.1473 

; .3821 

-.1433 

' .4807 

.5459 

-.1370 


' .7722 

-.1342 

56 

, .021 

0.000 

.1491 

- 

,1474 

.2404 

-.1473 

, .3360 

-.1406 

I .4258 , 

.4857 

-.1340 


• 

.6999 

, -.1334 

57 

.021 

.184 

.1481 

— 

,1480 

.2393 

-.1474 

.3344 

-.1418 

.4242 


.4848 

-.1351 



.7015 

■ -.1337 

58 

.021 

.370 

.1471 

- 

,1476 

.2379 

-.1470 

.3320 

-.1424 

.4231 


.4869 

-.1362 



.7136 

1 -.1337 

59 

.021 

.560 

.1676 

- 

,1466 

.2641 

-.1464 

.3653 

-.1420 

.4666 


.5419 

-.1362 



.8818 

1 -.1329 

60 

.021 

.632 

.1793 

- 

,1466 

.2785 

-.1464 

.3809 

-.1415 

.4830 


.5605 

-.1360 

.6610 


■Ksgai 

■911^91 

61 

.125 

-.532 

.5722 

- 

,1418 

.7252 

-.1417 

.8780 

-.1415 

1.0359 


1.1776 

-.1382 




unm 

62 

.375 

-.292 

.5690 


,1478 

.7244 

-.1488 

.8850 

-.1485 

1.0493 


1.2092 

-.1452 



1.4585 

. -.1374 











TABLE IV.-ContInued 
(d) Concluded 


a = 


^ 35^2 ^ 402 ^ 402 502 55J 6^ 

^ 1 1 ^ ^ 


Tube 

x7z 

y/b/2 

Windword j Leeward 

Windward 

Leeward 

Windward 

Leeword 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 .914 

0.000 

.6372 

-.0707 

.8057 


.9757 

-.0759 

1.1500 

1 1.3173 

-.0783 

1.4779 

1.6158 

-.0782 

2 

.828 

0.000 

.6448 

-.0822 

.8144 


.9864 

-.0888 

1.1604 

1 1.3270 

-.■^913 

1.4874 

1.6229 

-.0895 

.3 

.742 

0.000 

.6388 

-.0863 

.8074 i 

.9776 

-.0940 

1.1552 

! 1.3196 

-.0967 

1.4776 

1.6117 

-.0914 

4 

.747 

.081 

.6294 

-.0969 

.7935 1 

.9601 

-.0982 

1.1327 

1 1.2932 

-.0997 

1.4449 

1.5742 

-.0933 

5 

.752 

.162 

.6061 

-.0975 

.7586 


.9140 

-.0991 

1.0729 

1 1.2200 

-.1000 

1.3587 

1.4772 

-.0925 

6 

.646 

0.000 

.5723 

-.0919 

.7369 


.9077 

-.0969 

1.0895 

. 1.2601 

-.0983 

1.4242 

1.5744 

-.0917 

7 

.650 

.092 

.6174 • 

-.0986 

.7790 


.9402 

-.0989 

1.1 107 

1.2696 

-.0998 

1.4213 

1.5626 

-.0926 

R 

.655 

.174 

.6129 

-.0997 

.7712 


.9308 

-.1008 

1.0966 

1.2452 

-.1008 

1.3859 

1.5175 

-.0925 

9 

.660 

.254 

.5914 

-.0998 

.7372 


.8870 

-.1013 

1.041 1 


1.1779 

-.1010 

1 .3030 

1.4199 

-.0930 

in 

.583 

0.000 

.5669 

-.0917 

.7303 


.9024 

-.0964 

1.0833 


1.2622 

-.0978 

1.4261 

' 1.5750 

-.0917 

11 

.583 

.054 

.5630 

-.0938 

.7264 


.8992 

-.0971 

1.0807 


1,2602 

-.0983 

1.4237 

1.5723 

-.0917 

1? 

.500 

0.000 

.5607 

-.0929 

.7219 


.8954 

-.0959 

1.0778 


1.2604 

-.0962 

1.4221 

1.5664 

-.0910 

1,3 

.500 

.050 

.5610 

-.0938 

.7224 


.8961 

-.0962 

1.0784 


1.2604 

-.0967 

1.4218 

. 1.5656 

-.0909 

14 

.500 

.101 

.5600 

-.0961 

.7215 


.8955 

-.0975 

1.0774 


.1.2584 

-.0975 

1.4199 

; 1.5617 

-.0916 

15 

.500 

.153 

.5556 

-.0990 

.7179 


.8923 

-.0997 

1.0747 


1.2541 

-.0989 

1.4137 

! 1.5526 

-.0918 

16 

.504 

.239 

.5738 

-.1008 

.7290 


.8952 

-.1020 

1.0675 


1.2366 

-.1006 

1.3863 

1 1.5177 

-.0924 

17 

.509 

.319 

.5747 

-.1004 

.7213 


.8788 

-.1014 

1.0409 


1.2008 

-.0995 

1.3415 

! 1.4649 

-.0918 

1R 

.514 

.400 

.5570 

-.1003 

.6897 


.8344 

-.1013 

.9800 


1.1263 

-.0995 

1.2519 

1.3639 

-.0915 

19 

.375 

0.000 

.5582 

-.0937 

.7205 


.8897 

-.0964 

1.0662 


1.2480 

-.0954 

1.4117 


1.5448 

-.0900 

?n 

.375 

.085 

.5582 

-.0950 

.1202 


.8899 

-.0972 

1.0662 


1.2473 

-.0960 

1.4103 


1.5427 

-.0901 

21 

.375 

.171 

.5591 

-.0978 

.7207 


.8902 

-.0989 

1.0657 


1.2450 

-.0968 

1.4060 


1.5369 

-.0905 

22 

.375 

.259 

.5574 

-.0997 

.7193 


.8877 

-.1003 

1.0620 


1.2383 

-.0977 

1.3945 


1.5216 

-.0910 

23 

.375 

.292 

.5534 

-.0984 

.7154 


.8840 

-.0990 

1.0571 


1.2324 

-.0972 

1.3856 


1 .5078 

-.0906 

24 

.379 

.364 

.5654 

-.1003 

.7198 


.8804 

-.1012 

1.0437 


1.2092 

-.0984 

1.3543 


1.4726 

-.0911 

25 

.384 

.444 

.5631 

-.1002 

.7102 


.8631 

-.1011 

1.0179 


1.1743 

-.0984 

1.3096 


1.4217 

-.0910 

26 

.389 

.525 

.5417 

-.0985 

.6747 


.8163 

-.0992 

.9565 


1.0996 

-.0960 

1.2204 


1.3227 

-.0887 

27 

.250 

0.000 

.5606 

-.0948 

.7185 


.8843 

-.0973 

1.0577 


1.2332 

-.0953 

1.3996 

i 1.5129 

-.0898 

28 

,2.50 

.120 

.5605 

-.0957 

.7178 


.8828 

-.0982 

1.0563 


1.2312 

-.0956 

1.3977 

i 1.5104 

-.0898 

29 

.250 

.241 

.5610 

-.0989 

.IMl 


.8814 

-.0995 

1.0531 


1.2264 

-.0960 

1.3912 

' 1.5014 

-.0902 

30 

.250 

.365 

.5634 

-.0998 

.7190 


.8817 

-.1000 

1.0494 


1.2182 

-.0961 

1 .3758 

1.4793 

-.0904 

31 

,250 

.412 

.5627 

-.0968 

.7176 


.8794 

-.0970 

1.0448 

; 1.2109 

-.0927 

1 .3630 

1.4616 

-.0865 

32 

,254 

.489 

.5660 

-.0994 

.7137 


.8680 : 

-.1000 

1.0248 

> "iTTar^ 

-.0962 

1.3269 

1.4229 

‘ -.0898 ■ 

33 

.259 

.569 

.5603 

-.0994 

.7005 


.8472 

-.1000 

.9953 

. 1.1442 

i -.0960 

' 1.2805 

1.3717 

-.0899 

34 

.264 

.650 

.5362 

-.0980 

.6637 


.7986 1 

-.0983 

.9326 

' 1.0690 

, -.0942 

, 1.1910 

1.2744 

-.0876 

35 

.125 

0.000 

.5623 

-.0865 

.7229 


.8851 ! 

-.0883 

1.0532 

: 1.2217 

1 -.0867 

1 1.3657 

1.4062 

-.0835 

36 

.125 

.155 

.5656 

-.0887 

.7262 

1 .8883 

-.0897 

1.0573 

1.2248 

-.0872 

1.3650 

1.4052 

-.0840 

37 

.125 

.312 

.5640 

-.0915 

.7246 . 

.8844 

-.0912 

1.0514 

1.2177 

-.0876 

1.3561 

1.3968 

-.0843 

38 

.125 

.471 

.5641 

-.0913 

.7222 I 

.8783 

-.0910 

1.0406 

1.2'014 

-.0875 

1.3348 

1.3729 

-.0843 

39 

.125 

.532 

.5616 

-.0908 

.7178 ' 

.8730 

-.0907 

1.0309 

( 1.1865 

-.0871 

1.3162 

1.3498 

-.0836 

40 

.129 

.614 

.5631 

-.0962 

.7114 1 

.8592 

-.0955 

1 .0088 

1 1.1555 

^ -.0902 

1.2809 

1.3183 

-.0851 

41 

.134 

.694 

.5540 

-.0991 

.6944 1 

.8345 

-.0983 

.9762 

1 1.1151 

-.0932 

1.2361 

1.2742 

-.0883 

42 

.139 

.775 

.5273 

-.0988 

.6549 : 

.7820 

-.0981 

.9116 

' 1.0383 

-.0929 

1.1513 

1.1864 

-.0882- 

43 

.085 

.658 

.5597 

-.0956 

.7070 1 

.8523 

-.0960 

.9961 

' 1.1270 

! -.0908 

1.1808 

1.1597 

-.0836 

44 j 

,072 

.756 i 

.5496 1 

-.0974 

.6885 

.8244 

-.0967 

.9568 

! 1.0580 

-.0918 

■ 1.0654 

1.0468 

-.0874 


.060 

.854 ' 

.5224 ! 

-.0982 

.6480 , 

.771 1 

-.0970 ' 

.8888 

.9588 " 

-.0919 

' .9521 

.9609 

-.0874 

46 ! 

.063 

0.000 

.1749 ; 

-.0927 

.2670 ; 

.3645 

-.0909 ! 

.4633 

.5483 

-.0885 

.5732 

.5822 

-.0845 

47 

.063 

.173 

.1633 

' -.0925 

.2525 , 

.3485 

-.0913 

1 .4456 

.5291 

-.0877 

.5511 

.5599 

-.0844 

48 

! .063 

.347 

.1627 

1 -.0914 

.2513 ; 

.3472 

-.0908 

' .4436 

’ .5252 

-.0870 

.5466 

.5578 

-.0837 

49 

.063 

' .525 

.1657 

' -.0915 

.2533 ' 

.3484 

-.0907 

.4438 

^ :S226— 

' -.0865 

.5448 

.5891 

-.0831 

50 

.063 

.592 ; 

.1832 

-.0892 

.2778 

.3809 

-.0883 ' 

.4843 

.5716 

-.0834 

.6019 

.6383 

-.0797 

51 

.042 

0.000 

.1546 

; -.0912 

.2454 

.3429 

-.0895 

.4412 

.5275 

, -.0870 

.5666 

.6300 

-.0331 

52 

, .042 

.178 

.1534 

1 -.0915 

.2441 

.3409 1 

1 -.0905 

.4390 

.5254 

i -.0870 

.5651 

.6325 

-.0836 

I 53 

: .042 

! .359 

.1520 

-.0919 

.2425 

.3390 

-.0910 

, .4358 

.5208 

-.0868 

i .5619 

.6477 

-.0837 

^54“ 

, .042 

■ .542 

.1646 

-.0914 

.2570 

.3571 

-.0903 

1 .4606 

' .5534 

-.0858 

.6073 

, .6966 

' -.0826 

5T“ 

.042 

.612 

.1770 

-.0916 

.2747 

I .3792 

-.0908 : 

1 .4881 

.5833 

-.0861 

.6409 , 

.7495 

i -.0829 , 

56 : 

.021 

0.000 

.1505 

-.0908 

.2408 


.3376 

-.0888 

.4364 ' 

.5266 

-.0865 

.5806 1 

.6869 

1 -.0831 

57 ’ 

.021 

.184 

.1496 

-.0918 

.2399 , 

.3363 

-.0901 

.4351 1 


.5251 

-.0864 

.5800 ; 


.6893 

1 -.0830 

58 

.021 

.370 

.1482 

-.0915 

.2386 


.3342 

-.0905 

.4331 


.5237 

-.0859 

.5843 I 


.7063 

-.0829 , 

59 

.021 

.560 

.1648 

-.0914 

.2589 


.3606 

-.0903 

,4696 


.5690 

-.0856 

.6423 


.7714 

-.0823 ! 

60 

.021 ! 

.632 

.1750 

-.0911 

.2723 


.3768 

-.0900 

.4880 


.5864 

-.0854 

.6640 


■ .8124 

-.0821 1 

61 

.125 

-.532 

.5538 

-.0810 

.7086 


.8622 

-.0810 

1.0179 


1.1733 

-.0788 

1.3032 


1.3373 

-.0756 [ 

62 

.375 

-.292 

.5487 

-.0880 

.7069 


.8732 

-.0881 

1.0439 


1.2198 

-.0862 

1.3724 


1.4955 

-.0814 i 


en 

lo 


TABLE IV. -Continued 
( e ) M = 4.60 


a = 





- 4.2 

■9 

5.8 

10.8 

iH 

20.8 

25.8 1 

Tube 

x'/l 

y / b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windword 

Leeward 

Windward 

Leeword 

Windward 

Leeward 

1 

.914 

0.000 

.0280 

.0697 

.0372 

.0408 

.0788 

.0125 

.1483 

-.0061 

.2487 

-.0154 

.3669 

-.0177 

.4993 


2 

.828 

0.000 

.0123 

.0668 

.0250 

.0324 

.0723 

.0017 

.1469 

-.0155 

.2476 

-.0262 

.3699 

-.0309 

.5057 


3 

.742 

0.000 

.0079 

.0652 

.0233 

.0284 

.0721 

-.0014 

.1470 

-.0177 

.2440 

-.0286 

.3678 

-.0344 

.5038 


4 

.747 

.081 

.0074 

.0668 

.0240 

.0300 

.0729 

-.0041 

.1472 

-.0296 

.2440 

-.0393 

.3648 

-.0424 

.4975 


5 

.752 

.162 

.0082 

.0741 

.0293 

.0345 

.0816 

-.0056 

.1540 

-.0309 

.2465 

-.0399 

.3611 

-.0428 

.4857 


6 

.646 

0.000 

-.0029 

.0473 

.0093 

.0160 

.0539 

-.0165 

.1170 

-.0279 

.2003 

-.0381 

.3097 

-.0424 

.4395 


7 

.650 

.092 

.0033 

.0623 

.0208 

.0250 

.0684 

-.0072 

.1416 

-.0335 

.2375 

-.0421 

.3581 

-.0450 

.4910 


'h-L 

.655 

.174 

.0024 

.0689 

.0263 

.0280 

.0768 

-.0096 

.1489 

-.0346 

.2421 

-■.0424 

.3599 

-.0450 

.4898 


1 9 

.660 

.254 

.0021 

.0785 

.0323 

.0336 

.0867 

-.0112 

.1572 

-.0359 

.2460 

-.0433 

.3586 

-.0458 

.4802 


10 

.583 

0.000 

-.0066 

.0392 

.0032 

.01 1 1 

.0443 

-.0193 

.1077 

-.0303 

.1913 

-.0393 

.2998 

-.0431 

.4312 


1 1 

.583 

.054 

-.0076 

.0378 

.0026 

.0094 

.0431 

-.0202 

.1063 

-.0311 

.1887 

-.0414 

.2965 

-.0447 

.4274 i 

12 

.500 

0.000 

-.0090 

.0344 

-.0003 

.0075 

.0384 

-.0210 

.1009 

-.0306 

.1873 

-.0390 

.2942 

-.0428 

.4264 I 

13 

.500 

.050 

-.0099 

.0339 

-.0008 

.0064 

.0383 

-.0220 

.1009 

-.0311 

.1872 

-.0401 

.2940 

-.0434 

.4264 

14 

.500 

.101 

-.01 14 

.0328 

-.0019 

.0051 

.0382 

-.0236 

.1005 

-.0360 

.1855 

-.0431 

.2928 

-.0456 

.4256 

15 

.500 

.153 

-.0135 

.0300 

-.0043 

.0013 

.0357 

-.0248 

.0976 

-.0381 

.1813 

-.0446 

.2877 

-.0469 

.4207 

16 

.504 

.239 

-.0025 

.0627 

.0194 

.0227 

.0692 

-.0143 

.1358 

-.0373 

.2221 

-.0442 

.3290 

-.0464 

.4555 

17 

.509 

.319 

-.0011 

.0717 

.0272 

:0289 

.0791 

-.0141 

.1482 

-.0370 

.2361 

-.0437 

.3453 

-.0458 

.4681 

18 

.514 

.400 

-.0026 

.0816 

.0349 

.0343 

.0899 

-.0155 

.1573 

-.0386 

.2417 

-.0441 

.3469 

-.0459 

.4640 

19 

.375 

0.000 

-.0115 

.0342 

-.0017 

.0052 

.0380 

-.0224 

.0967 

-.0316 

.1844 

-.0391 

.2913 

-.0426 

.4249 

. 20 

.375 

.085 

-.0132 

, .0354 

-.0024 

.0031 

.0404 

-.0250 

.0976 

-.0333 

.1836 

-.0413 

.2904 

-.0442 

.4251 

21 

.375 

.171 

-.0138 

.0337 

-.0045 

.0023 

.0382 

-.0256 

.0981 

-.0373 

.1846 

-.0439 

.2908 

-.0465 

.4252 

22 

.375 

.259 

-.0153 

.0278 

-.0074 

-.0014 

.0327 

-.0270 

.0952 

-.0381 

.1819 

-.0443 

.2889 

-.0465 

.4239 

23 

, .375 

.292 

-.0143 

, .0225 

-.0106 

-.0007 

.0260 

-.0258 

.0875 

-.0368 

.1766 

-.0430 

.2830 

-.0449 

.4183 

24 

.379 

.364 

-.0062 

.0625 

.0206 

.0228 

.0694 

-.0175 

.1326 

-.0392 

.2145 

-.0443 

.3189 

-.0458 

.4459 

25 

.384 

.444 

-.0030 

.0737 

.0283 

.0304 

.0808 

-.0165 

.1480 

-.0388 

.2310 

-.0439 

.3328 

-.0457 

.4534 

26 

• .389 

.525 

-.0015 

.0848 

.0374 

.0372 

.0924 

-.0158 

.1590 

-.0373 

.2399 

-.0416 

.3360 

-.0435 

.4470 

27 

.250 

0.000 

-.0124 

.0355 

-.0008 

.0040 

.041 1 

-.0229 

.1027 

-.0320 

.1830 

-.0400 

.2909 

-.0437 

.4222 

28 

.250 

.120 

-.0118 

.0366 

-.0001 

.0047 

.0419 

-.0247 

.1030 

-.0340 

.1824 

-.0425 

.2905 

-.0456 

.4213 

29 

.250 

.241 

-.0154 

.0353 

-.0057 

.0002 

.0406 

-.0276 

.1027 

-.0387 

.1820 

-.0448 

.2898 

-.0470 

.4234 

30 

.250 

.365 

■ -.0187 

.0285 

-.0090 

-.0045 

.0351 

-.0302 

.1003 

-.0402 

.1846 

-.0457 

.2929 

-.0476 

.4254 

31 

.250 

.412 

-.0155 

.0253 

-.0077 

-.0039 

.0316 

-.0267 

.0945 

-.0364 

.1817 

-.0417 

.2904 

-.0437 

.4239 

32 

.254 

.489 

-.0075 

.0623 

.0216 

.0232 

.0679 

-.0195 

.1298 

-.0398 

.2122 

-.0437 

.3165 

-.0455 

.4416 

33 

.259 

.569 

-.0062 

.0747 

.0298 

.0306 

.0815 

-.0193 

.1461 

-.0401 

.2265 

-.0439 

.3264 

-.0455 

.4460 

34 

.264 

.650 

-.0063 

.0862 

.0391 

.0371 

.0938 

-.0201 

.1587 

-.0401 

.2347 

-.0433 

.3273 

-.0445 

.4369 

35 

.125 

0.000 

-.0047 

.0351 

.0016 

.01 1 1 

.0375 

-.0093 

.101 1 

-.0220 

.1862 

-.0290 

.2926 

-.0322 

.4216 

36 

.125 

.155 

• -.0075 

.0367 

.0018 

.0110 

.0402 

-.0134 

.1046 

-.0265 

.1900 

-.0330 

.2987 

-.0348 

.4274 

37 

.125 

.312 

-.0103 

.0361 

-.0018 

.0060 

.0393 

-.0161 

.1046 

-.0296 

.1874 

-.0347 

.2984 

-.0363 

.4257 

38 

.125 

.471 

-.0126 

.0288 

-.0074 

.0030 

.0318 

-.0176 

.1007 

-.0302 

.1868 

-.0346 

.2964 

-.0361 

.4258 

39 

.125 

.532 

-.0134 

.0231 

-.0095 

.0004 

.0252 

-.0178 

.0936 

-.0297 

.1848 

-.0343 

.2945 

-.0355 

.4243 

40 

.129 

.614 

-.0060 

.0624 

.0242 

.0246 

.0672 

-.0184 

.1285 

-.0365 

.21 T7 

-.0396 

.3174 

-.0410 

.4388 

41 

.134 

.694 

-.0091 

.0738 

.0306 

.0298 

.0800 

-.0219 

.1424 

-.0406 

.2225 

-.0438 

.3237 

-.0454 

.4395 

42 

.139 

.775 

-.0090 

.0854 

.0396 

.0362 

.0924 

-.0226 

.1539 

-.0407 

.2283 

-.0435 

.3219 

-.0451 

.4280 

43 

.085 

.658 

-.0102 

.0564 

.0221 

.0199 

.0638 

-.0279 

.1241 

-.0389 

.2078 

-.0429 

.3130 

-.0448 

.4355 

44 

.072 

.756 

-.0103 

.0708 

.0314 

.0291 

.0792 

-.0283 

.1397 

-.0391 

.2191 

-.0430 

.3200 

-.0450 

.4359 

45 

.060 

.854 

-.0125 

.0824 

.0407 

.0354 

.0915 

-.0306 

.1503 

-.0406 

.2245 

-.0443 

.3176 

-.0463 

.4241 

46 

.063 

0.000 

-.0309 

-.0166 

-.0290 

-.0230 

-.0192 

-.0310 

.0012 

-.0357 

.0356 

-.0383 

.0771 

-.0391 

.1271 

47 

.063 

.173 

-.0318 

-.0203 

-.0315 

-.0264 

-.0244 

-.0316 

-.0077 

-.0349 

.0234 

-.0375 

.0658 

-.0384 

.1203 

48 

.063 

.347 

-.0316 

-.0218 

-.0318 

-.0270 

-.0251 

-.0303 

-.0075 

-.0333 

.0220 

-.0360 

.0609 

-.0372 

.1155 

49 

.063 

• .525 

-.0325 

-.0238 

-.0332 

-.0291 

-.0268 

-.0308 

-.0100 

-.0335 

.0146 

-.0361 

.0515 

-.0377 

.1079 

50 

.063 

.592 

-.0296 

-.0221 

-.0309 

-.0273 

-.0247 

-.0276 

-.0060 

-.0301 

.0195 

-.0326 

.0592 

-.0341 

.1188 

51 

.042 

0.000 

-.0320 

-.0237 

. -.0321 

-.0282 

-.0268 

-.0309 

-.0123 

-.0342 

.0139 

-.0368 

.0479 

-.0378 

.0998 

52 

.042 

.178 

-.0315 

-.0251 

-.0329 

-.0296 

-.0284 

-.0308 

-.0160 

-.0341 

.0088 

-.0367 

.0450 

-.0378 

.0961 

53 

.042 

.359 

-.0322 

-.0261 

-.0336 

-.0301 

-.0292 

-.0306 

-.0163 

-.0341 

.0050 

-.0372 

.0400 

-.0384 

.0943 

54 

.042 

.542 

-. 031 1 

-.0267 

-.0316 

-.0290 

-.0297 

-.0298 

-.0173 

-.0335 

.0036 

-.0364 

.0429 

-.0378 

.1020 

55 

.042 

.612 

-.0311 

-.0291 

-.0323 

-.0304 

' -.0317 

-.0305 

-.0205 

-.0341 

.0014 

-.0370 

.0422 

-.0382 

.1049 

56 

.021 

0.000 

-.0309 

-.0262 

-.0315 

-.0296 

-.0288 

-.0302 

-.0178 

-.0336 

.0040 

-.0363 

.0379 

-.0373 

.0923 

57 

.021 

.184 

-.0315 

-.0274 

-.0327 

-.0308 

-.0302 

-.0306 

-.0200 

-.0344 

.0013 

-.0371 

.0357 

-.0382 

.0883 

58 

.021 

.370 

-. 031 1 

-.0280 

-.0316 

-.0296 

-.0305 

-.0305 

-.0204 

-.0341 

-.0012 

-.0371 

.0343 

-.0382 

.0890 

59 

.021 

.560 

-.0304 

-.0283 

-.0307 

-.0290 

-.0308 

-.0301 

-.0207 

-.0338 

.0002 

-.0368 

.0401 

-.0379 

.0996 

60 

.021 

.632 

-.0302 

-.0287 

-.0307 

-.0290 

-.0320 

-.0299 

-.0239 

-.0336 

-.0040 

-.0366 

.0364 

-.0379 

.1002 

61 

.125 

.-.532 

.0040 

.0277 

.0092 

.0103 

.0372 

-.0063 

.0977 

-.0171 

.1897 

-.0215 

.2975 

-.0215 

.4247 

62 

.375 

‘ -.292 

.0040 

• .0290 

.0099 

.0094 

.0396 

-.0128 

.0970 

-.0233 

.1830 

-.0292 

.2857 

-.0298 

.4167 



TABLE IV. “Concluded 
(e) Concluded 


, 



30.8 

35 8 

40.8 

45.8 

50.8 

55.8 

60.8 

iTube 

//I 

y/b/2 

Windward! Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windword 

Leeward 

’ 1 

.914 

0.000 

.6495 

-.0216 

.8123 


.9819 

-.0203 

1.1698 

1 1.3233 

-.0219 

1.4531 

1.5886 

-.0235 

, 2 

.828 

0.000 

.6579 

" -.0366 

.8188 


.9924 

-.0390 

1.1753 

1 1.3519 

-.0395 

1.4964 

1.6187 

-.0388 

: 3 

.742 

0.000 

.6528 

-.0406 

.8151 


.9839 

-.0435 

1.1614 

' 1.3318 

-.0434 

1.4952 

1.641 1 

-.0420 

' 4 

.747 

.081 

.6425 

-.0463 

.8003 : 

.9659 

-.0487 

1.1378 

1 1.3047 

-.0468 

1.4630 

1.6040 

-.0440 

i 

.752 

.162 

.621 1 

-.0462 

.7677 

.9227 

-.0486 

1.0802 


1.2364 

-.0460 

1.3810 

1.5087 

-.0429 

‘ 6 

.646 

0.000 

.5856 

-.0459 

.7440 1 

.9118 

-.0480 

1 .0847 


1.2577. 

-.0466 

1.4236 

1.5868 

-.0432 

7 

.650 

.092 

.6357 

-.0483 

.7908 , 

.9515 

-.0508 

1.1132 

. 

1.2737 

-.0479 

1.4251 

1.5778 

-.0441 

8 

.655 

.174 

.6310 

-.0484 

^ .7834 

.9406 

-.0509 

1.0999 


1.2540 

-.0480 

1.3930 

1.5375 

-.0435 

' 9 

.660 

.254 

.6119 

-.0488 

.7533 : 

.8976 

-.0513 

1.0452 

1 1.1900 

-.0485 

1.3156 

1.4456 

-.0443 

10 

.583 

0.000 

.5802 

-.0465 

.7375^ 

.9087 

-.0487 

1.0792 

1.2538 

-.0471 

1.4254 

1.5806 

-.0429 

11 

.583 

.054 

.5762 

-.0475 

.7339 . 

.9056 

-.0494 

1.0761 

: 1.2512 

-.0476 

1.4238 

1.5789 

-.0431 

12 

.500 

0.000 

.5777 

-.0457 

.7386 , 

.9063 

-.0478 

1.0837 


1.2534 

-.0461 

1.4198 

1.5701 

-.0415 

■ 13 

.500 

.050 

.5781 

-.0465 

.7396 


.9074 

-.0482 

1.0853 


1.2542 

-.0464 

1.4201 

1.5696 

-.0417 

• 14 

.500 

.101 

.5771 

-.0478 

.7391 


.9067 

-.0492 

1.0843 


1.2529 

-.0472 

1.4180 

1.5662 

-.0424 

15 

.500 

.153 

.5723 

-.0489 

.7351 


.9038 

-.0504 

1.0810 

- . 

n .2494 

-.0481 

1.4137 

1.5596 

-.0427 

16 

.504 

.239 

.5966 

-.0497 

.7489 


.9085 

-.0519 

1.0755 


1.2358 

-.0490 

1.3891 

1.5251 

-.0433 

! 17 

.509 

.319 

.6019 

-.0491 

.7445 


.8940 

-.0510 

1.0501 


1.2024 

-.0479 

1 .3500 

1 1.4767 

-.0423 

18 

.514 

.400 

.5875 

-.0490 

.7165 


.8514 

-.0510 

.9920 


1.1293 

-.0479 

1.2656 

1.3791 

-.0422 

19 

.375 

0.000 

.5786 

-.0453 

.7447 


.9097 

-.0476 

1.0846 


1.2506 

-.0456 

1.4135 

• 1.5541 

-.0409 

20 

.375 

.085 

.5790 

-.0469 

.7450 


.9102 

-.0487 

1.0852 


1.2500 

-.0466 

1.4125 

• 1.5531 

-.0417 

21 

.375 

.171 

.5798 

-.0481 

.7454 


.91 10 

-.0497 

1.0854 


1.2487 

-.0471 

1.4097 

1.5484 

-.0420 

22 

.375 

.259 

.5785 

-.0481 

.7435 

1 — 

.9089 

-.0497 

1 .0824 

i 1.2427 

-.0471 

1.4007 

1 .5350 

-.0421 

23 

.375 

.292 

.5738 

-.0463 

7390 


.9050 

-.047^ 

1.0781 

! h2370 

-.0455 

1.3918 

1.5231 

-.0408 

24 

.379 

.364 

.5899 

-.0489 

.7453 


.9021 

r^.0507 

1.0662 

1.2180 

-.0476 

1.3636 

. 1.4870 

-.0421 

25 

.384 1 .444 

.5897 

-.0488 

.7377 


.8862 

-.0507 

1.0415 

1.1850 

-.0476 

1.3223 

1.4376 

-.0421 

26 

.389 

.525 

.5700 

-.0463 

.7052 


.8406 

-.0477 

.9810 

' 1.1113 

-.0448 

1.2383 

1.3417 

-.0390 

27 

.250 

0.000 

.5766 

-.0461 

.7406 


.9086 

-.0482 

1.0854 

, 1.2498 

-.0459 

1.4054 

1.5300 

-.0414 

28 

.250 

.120 

.5761 

-.0476 

.7401 


.9076 

-.0492 

1.0839 

1.2481 

-.0466 

1.4040 

1.5281 

-.0418 

29 

.250 

.241 

.5772 

-.0483 

.7404 


.9069 

-.0496 

1 .0817 

i 1.2440 

-.0469 

1.3982 

1.5210 

-.0421 

30 

.250 

.365 

.5800 

-.0487 

.7426 , 

.9070 

-.0499 

1.0796 

, 1.2378 

-.0471 

1.3866 

1.5030 

-.0422 

31 

.250 

.412 

.5795 

-.0446 

.7422 

.9059 

-.0452 

1.0767 

! 1.2317 

-.0422 

1.3765 

1.4868 

-.0369 

32 

.254 

.489 

.5873 

-.0482 

.7397 

.8945 

1 -.0493 

. 1.0565 ■ 

! 1.2056 

; -.0464 

. 1.3404 

1.4446 

-.0412 

33 

.259 

.569 

.5849 

-.0481 

.7286 1 

.8752 

-.0493 

! 1.0290 i 

i 1.1688 

1 -.0465 

1.2969 

1 .3956 

-.0414 

' 34 

.264 

.650 

.5640 

, -.0472 

.6941 i 

.8273 

-.0477 

.9680 1 

' 1.0929 

f -.0444 

1.2122 

1.3021 

-.0388 

35 

.125 

0.000 

.5726 

-.0342 

.7374 

1 .9032 ' 

-.0338 ' 

' 1.0741 , 

1 1.2425 

: -.0337 

1.3870 

1.4358 

-.031 1 

36 

. 125 

.155 

.5767 

; -.0361 

.7410 

.9072 

-.0354 , 

1.0786 

1 1.2462 

-.0349 

1.3888 

1.4379 

■ -.0319 

37 

.125 

.312 

.5757 

-.0372 

.7398 

.9048 ■ 

-.0363 1 

1.0747 ' 

1.2403 

-.0356 

. 1.3814 

1.431 1 

-.0324 

38 

.125 

,47T^ 

.5777 

-.0368 

.7388 

.9018 , 

-.0360 : 

1.0674 

1.2262 

-.0354 

1.3618 

1.4091 

-.0322 

, 39 

.125 

.532 

.5762 

-.0362 

.7360 

.8978 

-.0343 

1.0597 

1.2138 

-.0341 

1.3439 

1.3873 

-.0312 

40 ' 

.129 

.614 

.5814 

-.0438 

.7315 

.8848 

-.0437 

1.0397 

1.1859 

-.0408 

1.3089 

1.3529 

-.0358 

. 41 • 

.134 

.694 

.5752 

-.0482 

.7175 

.8632 

-.0485 

1.0087 

1.1465 

-.0458 

1.2651 

1 .3099 

-.0408 

42 

.139 

.775 

.5520 

-.0477 

.6815 

.8138 . 

-.0478 

.9448 

1.0695 

-.0453 

1.1794 

1.2247 

-.0407 

43 

.085 

.658 

.5784 

-.0465 

.7279 

.8798 

-.0460 ' 

1.0268 

1.1612 

-.0423 

1.2359 

1.2074 

-.0403 

44 

-072 

.756 

.5713 

-.0463 

.7123 

.8545 

-.0466 

.9895 

1.1034 

-.0441 

1.1306 

1.0908 

-.0401 

45 

.060 

.854 

.5476 

-.0476 

.6758 

.8041 

-.0476 ' 

.9240 

1.0152 

-.0452 

1.0132 

.9976 

-.0407 

46 

.063 

0.000 

.1943 

-.0391 

.2839 

.3853 

-.0377 

.4936 

.5909 

-.0367 

.6338 

.6283 

-.0332 

47 

.063 

.173 

.1835 

-.0387 

.2688 

.3678 

-.0374 

.4747 

.5703 

-.0364 

.6105 

.6042 

-.0329 

48 

.063 

.347 

.1823 

-.0380 

.2676 

.3670 

-.0365 , 

.4738 

.5673 

-.0360 

.6055 

.6021 

-.0324 

49 

.063 

.525 

.1809 

-.0382 

.2698 

.3691 

-.0370 

.4747 

.5664 

-.0361 

.6039 

.6163 

-.0322 

50 

.063 

.592 

.1974 

-.0345 

.2926 

.3988 ’ 

-.0333 

.5126 

, .6124 

-.0320 

.6569 

.6741 

-.0276 

51 

.042 

0.000 

.1694 

-.0378 , 

.2587 

.3588 ; 

-.0364 , 

.4656 

.5642 

-.0355 

.6140 

.6555 

-.0317 

52 

.042 

.178 

.1655 

-.0383 

.2573 

.3569 

-.0368 1 

.4634 , 

, .5619 

-.0361 

.6123 

, .6575 

-.0324 

53 . 

.042 

.359 

.1659 , 

-.0390 

.2564 

.3553 

-.0375 

.4610 

.5585 

-.0367 

.6087 

.6641 

-.0329 


.042 

.542 

.1776 

-.0382 ! 

.2697 

.3714 

-.0367 

.4827 . 

; .5881 

-.0359 

.6497 

.7222 

-.0321 " 

55 

.042 

.612 

.1864 

-.0387 : 

.2846 , 

.3921 

-.0374 

.5075 . 

.6171 

-.0365 ■' 

.6807 , 

1 .7607 

1 -.0326“^ 

56 

.021 

0.000 

.1639 

-.0376 

.2532 ' 

.3510 

-.0359 

.4573 ; 

.5594 

-.0351 

,6197 i 

i . .7006 

-.0318 

57 

.021 

.184 

.1609 

-.0384 1 

.2523 


.3498 

-.0367 

.4562 


.5583 

-.0360 

.6190 

1 ^ 

-.0325 

58 

.021 

.370 

.1615 

-.0388 

.2513 


.3482 

-.0371 

.4548 


.5574 

-.0364 

.6217 


.7189 

-.0326 

59 

.021 

.560 

.1758 

- 0386 

.2684 


.3713 

-.0372 

.4868 


.5991 

-.0363 

.6757 


.7817 

-.0325 

60 

.021 

.632 

.1828 

-.0383 

.2803 


.3879 

-.0369 

.5049 


.6184 

-.0361 

.6965 


.8162 

-.0323 

61 

.125 

“.532 

.5705 

-.0215 

7272 


.8826 

-.0173 

1.0395 


1.1951 

-.0190 

1.3259 


1.3669 

-.0183 

62 

.375 

-.292 

.5671 

-.0311 

.7308 


.8926 

-.0317 

1.0608 


1.2210 

-.0293 

1.3715 


1.5024 

-.0266 




TABLE V. -Continued 
(o) Concluded 


a - 





30.2 

35.2 


: 40.2 

45.2 

50.3 

55.3 

60.3 

Tube 

x'/i 

y/b/2 

Wlndword 

Leeward 

Windward 

Leeward 

Wlpdward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeword 

1 

.948 

0.000 

1.1277 

-.1826 

1.3189 

- 

.2315 

1.4632 

-.3110 

1.5490 

-.3987 

1.5830 

-.4514 

1.5808 

1.5460 

? 

.895 

0.000 

1.0810 

-.1932 

1.2516 

- 

.2420 

1.3910 

-.3049 

1.4914 

-..39_64 

1.5535 

-.431 1 

1.5799 

1.5784 


.844 

0.000 

1.0247 

-.1987 

1.1913 

- 

.2448 

1.3313 

-.3015 

1.441 1 

-.3903 

1.5168 

-.4232 

1.5594 

1 .579'9 

4 

.838 

.115 

1.0161 

-.5037 

1.1757 

- 

.5128 

1.3068 

-.5110 

1.4087 

-.4714 

1.4771 

-.4639 

1.5172 

1.5341 

S 

.857 

.182 

1.0343 

-.5029 

1.1734 

- 

.5179 

1.2818 

-.5168 

1.3668 

-.4737 

1.4141 

-.4651 

1.4409 

1.4418 

6 

.781 

0.000 

.8610 

-.3112 

1.0476 

- 

.3511 

1.2195 

-.4030 

1.3560 

-.4447 

1.4489 

-.4711 

1.5218 

1.5609 

7 

.719 

0.000 

.8690 

-.3191 

1.0309 

- 

.3649 

1.1856 

-.4089 

1.3124 

-.4570 

1.4053 

-.4579 

1.4848 

1.5358 

8 

.719 

.105 

.8601 

-.3419 

1.0261 

- 

.4272 

1.1831 

-.4645 

1.3120 

-.4584 

1.4040 

-.4615 

1.4832 

1.5312 

9 

.733 

.223 

.9205 

-.5181 

1.0797 

- 

.5230 

1.2125 

-.5060 

1.3240 

-.4749 

1.4030 

-.4652 

1.4628 

1 .5003 

10 

.751 

.289 

.9664 

-.5086 

1.1050 

- 

.5213 

1.2222 

-.5037 

1.3174 

-.4754 

1.3826 

-.4654 

1.4294 

1.4570 

1 1 

.770 

.356 

.9862 

-.5056 

1.0982 

- 

.5175 

1.1912 

-.5013 

1.2648 

-.4748 

1.3108 

-.4658 

1.3416 

1.3545 

1? 

.675 

0.000 

.8511 

-.3294 

.9865 

- 

.3782 

1.1283 

-.41 1 1 

1.2491 

-.4455 

1.3418 

-.4470 

1.4291 

1 .4909 

1.^ 

.675 

.131 

.8515 

-.3380 

.9895 

- 

.4183 

1.1293 

-.4402 

_ .1.2507 

-.4604 

1.3423 

-.4616 

1.4283 

1.4877 

14 

.625 

.218 

.8551 

-.4866 

.9913 

- 

.5068 

1.1308 

-.4833 

1.2508 

-.4755 

1.3403 

-.4656 

1.4231 

1.4784 

15 

.625 

.306 

.8507 

-.5156 

.9913 

- 

.5203 

1.1321 

-.4934 

1.2504 

-.4761 

1.3391 

-.4662 

1.4177 

1.4686 

16 

.639 

.410 

.9086 

-.5175 

1.0366 

- 

.5211 

1.1538 

-.491 1 

1.2534 

-.4786 

1.3283 

-.4670 

1 .3885 

1.4308 

17 

.658 

.477 

.9469 

-.5159 

1.0592 

- 

.5207 

1.1596 

-.4898 

1.2444 

-.4777 

1.3053 

-.4667 

1.3537 

1 .3856 

18 

.676 

.543 

.9582 

-.5101 

1 0454 

- 

.5193 

1.1233 

-.4865 

1.1873 

-.4767 

1.2296 

-.4665 

1.2656 

1.2852 

19 

.500 

0.000 

.8051 

-.3336 

.9377 

- 

.3656 

1.06^4 

-.4137 

1.1722 

-.4419 

1.2692 

-.4570 

1.3516 

1.4275 

70 

.500 

.222 

.8066 

-.3854 

.9394 

- 

.4644 

1.0626 

-.4675 

1.1708 

-.4761 

1.2664 

-.4634 

1.3490 

1.4230 

71 

.500 

.370 

.8089 

-.5107 

.9393 

- 

.5005 

1.0584 

-.4819 

1.1660 

-.4796 

1.2579 

-.4666 

1.3383 

1.4077 

?? 

.500 

.518 

.8072 

-.5142 

.9340 

- 

.4959 

1.0505 

-.4834 

1.1547 

-.4792 

1 .2404 

-.4672 

1.3168 

1 .3804 

75 

.514 

.660 

.851 1 

-.5138 

.9360 

- 

.5131 

1.0361 

-.4805 

1.1261 

-.4775 

1.1982 

-.4659 

1.2623 

1.31 15 

74 

.533 

.727 

.8917 

-.5179 

.9620 

- 

.5123 

1.0444 

-.4790 

1.1 185 

-.4774 

1.1785 

-.4659 

1.2296 

1.271 1 

75 

.551 

.793 

.9024 

-.5153 

.9523 

- 

.5088 

1.0129 

-.4771 

1.0679 

-.4770 

1.1098 

-.4655 

1.1462 

1.1779 

76 

.375 

0.000 

.7357 

-.3361 

.8671 

- 

.3840 

.9824 

-.415.2 

1.0860 

-.4545 

1.1788 

-.4515 

1.2639 

1.3467 

77 

.375 

.250 

.7279 

-.3753 

.8603 

- 

.451 1 

.9757 

-.4539 

1.0803 

-.461 1 

1.1728 

-.4579 

1.2587 

1.3381 

78 

.375 

.417 

.71 19 

-.5110 

.8472 

- 

.4970 

.9613 

-.4747 

1.0643 

-.4741 

1.1557 

-.4642 

1.2420 

1.3191 

79 

.375 

.583 

.6843 

-.4990 

.8173 

- 

.4887. 

.9248 

-.4731 

1.0242 

-.4682 

1.1138 

-.4581 

1.1942 

1.2718 

30 

.375 

.750 

.6402 

-.5187 

.7447 

- 

.4948 

.8398 

-.4769 

.9284 

-.4715 

1.0073 

-.4636 

1 .0835 

1.1518 

31 

.375 

.833 

.6184 

-.5200 

.7115 

- 

.4839 

.8017 

-.4669 

.8870 

-.4709 

.9610 

-.4636 

1.0357 

1.1019 

32 

.375 

.917 

.5462 

-.5122 

.6337 

- 

.4610 

.7201 

-.4602 

.7979 

-.4676 

.8679 

-.461 1 

.9355 

.9954 

33 

.250 

. 0.000 

.6771- 

-.3405 

. .7924 

- 

.3827 

.8906 

, -.4084 

.9799 

I -.4185 

1.0638 

-.4437 

1.1466 

1.2314 

34 

, .250 

; .250 

' .6717 

-.3698 

, .7857 

- 

.4266 

.8841 

] -.4281 

9733 

, -.4405 

1.0561 

-.4504 

‘ 1.1407 

1.2247 

35 

.250 

, -417 

, .6580 

-.4796 

.7720 

- 

.4763 

.8693 

1 -.4564 

.9581 

' -.4672 

1.0384 

-.4596 

1.1247 

1.2063 

35 

1 .250 

1 .583 

.6305 

-.5046 

.7420 

- 

.4797 

, .8364 

-.4670 

. .9213 

-.4687 

.9998 

-.4627 

1.0862 

1.1669 

37 

' .250 

.750 

.5592 

-.5029 

6631 

- 

.4767 

.7503 

-.4651 

.8296 

-.4651 

.9018 

-.4616 

.9834 

1.0591 

38 

.250 

.833 

.5218 

-.5039 

.6232 

- 

.4619 

.7089 

-.4546 

.7852 

-.4637 

.8548 

-.4604 

.9350 

1.0087 

39 

.250 

.917 

.4508 

-.5007 

.5458 

- 

.4549 

.6258 

-.4492 

.6986 

-.4628 

.7637 

-.4599 

.8395 

.9088 

40 

.156 

0.000 

.6302 

-.3462 

.7058 

- 

.3729 

.7736 

-.3949 

.8354 

-.3841 

.8939 

-.4371 

.9643 

1 .0459 

41 

.156 

.250 

.6232 

-.3813 

.7005 

- 

.3840 

.7683 

-.4171 

.8302 

-.4359 

.8889 

-.4450 

.9622 

1.0449 

42 

.156 

.417 

.6090 

-.4464 

.6881 

- 

.4353 

.7561 

-.4489 

.8175 

-.4607 

.8759 

-.4546 

.9516 

1.0357 

43 

.156 

.583 

.5795 

-.4840 

.6619 

- 

.4460 

.7255 

-.4568 

.7867 

-.4578 

.8475 

-.4539 

.9201 

1.0124 

44 

.156 

.750 

.5113 

-.4848 

.5885 

- 

.4725 

6483 

-.4574 

.7057 

-.4625 

.7632 

-.4587 

.8456 

.9428 

45 

.156 

.833 

.4768 

-.4831 

.5526 

- 

.4505 

6117 

-.4421 

.6679 

-.4595 

.7253 

-.4565 

.8164- 

.9142 

46 

.156 

.917 

.4086 

-.4767 

.4808 

- 

.4363 

.5358 

-.4370 

.5910 

-.4574 

.6459 

-.4548 

.7391 

.8281 

47 

.094 

0.000 

-.0147 

-.4588 

.0167 

_ 

.4465 

.0456 

-.4447 

.0829 

-.4632 

.1900 

-.4299 _ 

.3711 

.5612 

48 

.094 

.250 

i -.0186 

-.4553 

.0089 

_ 

.4573 

.0381 

-.4413 

.0756 

-.4498 

.1952 

-.4352 

.3781 

.5684 

49 

.094 

.417 

; -.0217 

-.4644 

.0060 

- 

.4514 

.0357 

-.4516 

.0766 

-.4531 

.2067 

-.4476 

.3964 

.5834 

50 

.094 

.583 

-.0312 

-.4699 

-.0037 

- 

.4487 

.0312 

-.4595 

.1366 

-.4546 

.2033 

: -.4536 

: .4231 

.6158 

51 

. .094 

I .917 

.3161 

1 -.4635 

.3489 

- 

.4192 

, .3866 

-.4269 

; .4410., 

-.4470 

.5217 

-.4484 

1 .6831 ' 

.7748 

32 

1 .063 

0.000 

-.0095 

-.4404 

.0341 1 - 

.4357 

.0870 

-.4403 

1 .1594 1 

-.4491 

, .2501 : 

-.4200 

.7280 

.8475 , 

53 

[ .063 

.250 

-.0123 

-.4474 

0286 


4462 

.0825 

-.4399 

' .1589 : 

-.4441 

i .2430 

-.4275 

.7365 

.8437 ! 

54 

.063 

.417 

-.0204 

-.4593 

.0230 

- 

.4494 

.0797 

-.4463 

! -1734 

-.4455 

.2420 

-.4425 , 

.7510 

, .8415 

55 

.063 

.583 

-.0005 

-.4637 

.0526 

- 

.4447 

: .1228 

-.4442 

1855 

-.4455 

.2535 

-.4494 

.7739 

1 .8421 


' 55 

.031 

0.000 

-.0061 

-.4385 i 

.0474 

- 

.4340 

.1195 

-.4385 

.2165 

-.4286 

.3403 

-.4230 

.7231 


.7717 


57 

.031 

.250 

-.0096 

-.4475 

.0439 

- 

.4444 

.1172 

-.4396 ' 

.2177 

-.4395 

.3603 

-.4335 

.7177 


.7648 


58 

.031 

.417 

-.01 18 

-.4551 

.0450 

- 

.4449 

.1242 , 

-.4351 

.2237 

-.4435 

.3861 

-.4428 

.7234 


.7704 


59 

.031 

.583 

.0251 

-.4604 

.0853 

- 

.4388 ■ 

.1569 i 

-.4282 

.2189 

-.4452 

.6327 

-.4489 

.7145 


.7684 


60 

.031 

.750 

.0640 

-.4492 

.1302 

- 

.4185 1 

.2205 1 

-.4107 

.3366 

-.4350 

.5730 

-.4394 

.6796 


.7472 


61 

.375 

-.583 

.6833 

-.5120 

.8153 

- 

.4984 1 

.9241 : 

-.4815 

1.0220 

-.4752 

: 1.1126 

-.4657 

1.1946 


1.2725 


62 

.156 

-.583 

.5778 

-.4934 

.6596 

- 

.4548 

.7248 

-.4635 

.7854 

I -.4632 

1 .8472 

-.4592 

.9215 


1.0134 



cn 

(ji 



(jn 

0 \ 


TABLE V.-Continued 

(b) M = 2.16 





« = 1 

Tube 

x'// 

y/b/2 

-3 

7 

y 

6,3 

11.3 

16.3 

21.3 

26.3 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.948 


Mill \m 

M HUB 

.1612 


^2607 

IK^B 

.3789 

BlflltVB 

BliUfiB 

■aiiu.up 


BH*I-I KB 

.8474 

-.1201 

2 

.896 

■MgtM 

.0727 


.1582 

H^skB 

.2591 

.0515 

.3800 


■■EilllH 

B*H-tB 

Mi ITTB 

MliLULB 

.8589 

- 1918 

3 

.844 

VWlllfl 




.1258 


.0510 


-.0102 

.5148 

Mil 1 1 ■ 

.6824 

-.0936 

.8588 


4 

.838 

MIM 


BKSBa 

■U^VB 

.1344 

.2758 

.0539 

bi^^kb 


.5315 


.6936 

-.1837 

8667 


5 

.857 



M 1 1 1 B 



.3144 


.4372 

M*hVfB 


-.1424 

.7272 

-.2103 

8903 

- 2520 

6 

.781 

0.000 

-.0268 

.0877 

■EfekUB 

.0128 

flnea 

-.0474 

.2178 




.4675 

-.1670 


- 1893 

7 

.719 



.0731 



.1048 

-.0585 


-.1060 

wm\ 1 ii B 



-.1688 


— 1 1 i-B 

8 

.719 

IPM 


.0303 

-.0162 

-.0380 

.0606 

-.0906 

■KSiB 

-.1380 

.2624 

-.1720 


BBEEOfl 

.5680 

MH*RB 

9 

.733 



■n^EB 

.1675 

.1367 

.2787 

.0537 

.3862 





BaH*fKB 


B933@@fl 

10 

.751 


.0919 

— 1 1.I.M 


.1538 

.3068 

.0604 

.4216 






M^BoM 


1 1 

.770 


.1130 

.3008 

M 1 1 1 B 

.1855 

.3526 

.0595 

.4702 

-.0792 

.6089 

-.1770 



MP rrB 


12 

.625 

KWIiUM 

-.0419 

.0716 


-.0030 

.1032 

-.0590 

.1993 

-.1049 

.3156 

-.1397 


-.1687 

.6048 

- 19.37 1 

1 3 

.625 


-.0689 

.0605 

HsIflilB 

-.0284 

.0928 

-.0873 

.1984 

-.1302 


MU, liiB 

.4543 

-.1914 

.6074 


1 4 

.625 


-.0816 

.0247 

-.0214 

-.0453 

.0502 

-.0988 

.1542 

-.1504 

Mi y.B 


.4220 

Mt'fffB 

BHEEBB 

— iJ-M-B 

1 5 

.625 

.306 

-.1097 

-.0176 


-.0800 


-.1248 

.1045 

-.1637 

MB^B 






1 6 

.639 

.410 

.0865 


BBI 1 1 B 

.1468 

.2861 

■B^B 

.3861 

111 IIB 

KUiiB 


M n TB 

-.2223 

.7142 

- 2666 

1 7 

.658 

wmaMm 

.1030 


.21 1 1 

.1698 


.064^ 

.4455 

Bgr*r->i*B 

.5661 

msEBi 

.6742 

-.2374 

.7958 


18 

.676 


.1243 

.3274 

.2518 

.2033 

imB 

.0511 

.4981 

-.1000 

.6265 

MliiiViiB 

.7407 

M!*f^VB 

.8494 

BBD9i| 

1 9 

.500 

MfMmtm 

-.0481 


.0146 

-.0054 



.1922 

BBI'M'B 

.3084 

-.1415 

.4455 


.5961 

- 1962 

20 

.500 


■ HIM 1 ■ 


0.0000 

-.0289 

.0989 

-.0944 

.1968 

ITTJTJB 


-.1702 

.4531 

-.2052 

.6037 

- 2658 

2 1 

.500 

ItWil 



-.0289 

-.0486 

.0596 

-.1073 

.1809 

EHSEB 



.4679 

-.2468 

.61 64 

- 2718 

22 

.500 


-.1134 


-.0638 

-.0828 

.0030 

-.1280 

.0982 

-.1764 



.4078 

BBfTfB 

601 1 

p 

23 

.514 


.0967 


.1963 

.1577 

.2904 

.0603 

.3690 

-.0683 


-.1643 


^Bi.l«LB 



24 

.533 


.1150 


.2302 

.1845 

KlUB 

MilIU 

.4487 

B‘l-H4-B 




-.2491 



25 

.551 


.1360 

.3548 

.2727 

.2180 


.0317 

.5154 



MU^M 


-.2546 

.8348 

■WfcAJ-LpI 

26 

.375 

fcllMiM 

-.0460 

MM 1 1 B 

.0157 

-.0067 

.0963 

-.0630 

.1924 

-.1083 


-.1427 

.4479 

-.1707 

.6051 


27 

.375 




.0195 

-.0051 

.0980 

-.0847 

.1919 

-.1199 


-.1596 

.4510 

-.1918 

61 19 

- 9464 

28 

.375 

IMEIM 

1 P'l 1 

.0579 

-.0119 

-.0400 

.0990 

BBliXUB 

MiiiiJ.B 

-.1533 

.3160 

B3H*MB 

.4586 

-.'2460 

.6159 


29 

.375 

wma^ 

-.1082 

.0017 

-.0461 

-.0714 

.0418 

-.1309 


-.1751 



.4303 

- 93Q5 

5619 

ibbIsib 

30 

.375 

MBail 

-.1162 

-.0438 

-.0745 

-.0878 

-.0213 

-.1274 

.0650 

H^gB 



.3581 


.4766 

MI*'ViH4 P 

31 

.375 


-.0717 

^3f*ll*rB 

-.0315 

-.0383 

.0024 

-.0859 

.0504 


.1697 

-.2190 

.3138 


.4542 


32 

.375 




.0124 

.0035 

.0389 

-.0419 

.0880 

-.1612 

.1557 


.2863 

-.2725 

4291 


33 

.250 

PMiIiB 


.0715 

.0183 

-.0056 

.0962 

-.0614 

.1925 

-.1075 

.3056 


.4419 

- 1714 

5951 


34 

.250 


-.0407 



-.0053 

.0961 


IBBE^B 

-.1105 

.3094 

-.1518 

.4373 

-.1723 

.5745 


35 

.250 

.41/ 

-.0695 


l■EnDS■ 

-.0171 

.0836 

-.0835 


-.1348 

.2894 

-.1786 

.4074 

- 9473 

5491 


36 

.250 


-.1005 

.0400 

-.0259 

-.0536 

.0691 

-.1201 

.1518 

-.1655 

.2605 

-.2130 

.3803 

-24.51 1 5145 


37 

.250 


-.0937 

-.0128 

-.0499 


.0119 

-.1069 

.1366 

-.1547 

.2368 

-.2098 

.3525 

-.2465 

4814 

- 2766 

38 

.250 


-.0776 


-.0548 

-.0637 

-.0026 

1‘hB 

.1021 

-.1571 

.2200 

-.2216 

.3324 

- 2534 

4553 

- 2754 

39 

.250 


—.0557 

M*H-VB 

-.0391 

IM‘KH'B 

-.0231 

^B«y=PpB 


H l‘HB 

.1836 


.2919 

-.2783 

4058 

- 9794 

40 

41 

. 1 56 
.156 

IPXlIflf 

-.0453 
- 0488 

l■EEBB 

.0171 

0112 

-.0067 

ni n-7 

.0919 

0866 

-.0637 

^B^B 

I^BE^B 

MUiUB 


.4283 

-.1729 

.5477 


42 

.156 


-.0631 

— liiliiB 

-.0019 


.0713 

-.0809 

. 1 / 

.1585 

—.1 1 
-.1247 

IBMEBB 

■B93B 

-.1011 

-.1559 

.4078 

.3880 

-.172'2 

-.2478 

.539 1 
5240 

-.2005 
~ 2683 

43 

.156 

.583 

—.0566 

.0332 

-.0058 


.0614 

-.0756 

.1445 

-.1364 


-.1945 

.3722 

-.2223 

5063 

- 2479 

44 

. 1 56 

.750 

-.0799 


-.0399 

-.0586 

.0408 


.1185 

-.1540 


-.2147 

IBB^B 

-.2502 

4491 i - 9677 

45 

. 1 56 

.833 

-.0822 




.01 14 

-.1004 

.1016 

-.1654 


-.2373 

IM1 TTB 

-.2725 1 .4169 i - 2755 

1 'VO , . 1 DD : .y 1 / 

-.0765 

-.0085 

-.0365 

■ iinii ■ 

-.0009 

-.0981 

.0823 

-.2106 

.1616 


.2589 -.2767 3668 f - 2769 

1 • .uy4 


-.1938 

-.1364 

-.1592 

-.1698 

-.1249 

-.2032 

-.0804 

-.2250 

-.0245 

Mm IB 

.0327 ■ -.2315 , .0932 , - 2451 

] 48 .094 


-.2053 

-.1472 

-.1724 

-.1831 

-.1348 

-.2118 



-.0404 


.0224 ; -.2456 . 0886 i - ?547 

1 49 ■ .094 

i 50 ' 094 

.41 / 

-.1944 
- 1 91 7 

-.1535 
- 1 624 

-.1753 

1819 

-.1839 

1 R77 

-.1399 

1 c: 1 1 

-.2009 



-.0476 


.0173 ' -;2616 .0874 , -.2677 

51 .094 .917 

-.0841 

-.0058 

-.0366 

-.0462 ' .0057 

-.1074 

. MJ/D 

.0708 

1 oa 
-.2139 

-.ub/o 1 -.^jyb 
.1496 -.2623 

.0040 -.2581 .0732 -.2667 

9425 - 2727 3433 -9719 ' 

I 52 .063 1 0.000 

-.2001 ' -.1497 

-.1726 , -.1822 ; -.1388 

-.1982 ' -.0952 -.2136 

-.0397 ; -.2186 ! .0186 ; -.2244 0829 - 2375 


-.2084 1 -.1592 

-.1823 

-.1906 ! -.1479 

-.2013 ' -.107.3 1 -.2160 

-.0522 

-.2157 .0124 ' -.2295 - 2431 

1 34 .UbJ .41 / 

' 55 Ofi.T 

-.2024 1 -.1657 

_ 1 q 1 R _ 1 KRO 

-.1863 
1 85l 

-.1927 ! -.1543 . 

-.2062 -.1 145 

-.2196 

-.0610 

-.2289 .0054 -.2538 .0776 -.2645 

, 56 .031 0.000 I -.1889 1 -.1574 

-.1796 

-.1875 , -.1472 

. \zr / o 

-.1865 

— .1 1 /u 
-.1044 

I^^UB 

-.0658 

-.0501 

-.2380 ; -.0015 -.2506 .0723 -.2586 

-.2135 ; .0087 -.2222 0750 - 2350' 

57 .031 .250 -.1917 : -.1650 

-.1872 -.1948 ' -.1540 

-.1883 

-.1133 


-.0576 

-.2141 1 .0067 ' -.2278 i 07.51 - 9435 “ 

58 1 .031 .417 1 —.1846 ] —.1668 

-.1851 -.1871 ; -.1567 

-.1821 

-.1158 

■sng^i 



59 .031 .583 1 -.1706 ' -.1510 

-.1698 -.1703 ' -.1520 

-.1736 

-.1112 

i|dl'l'HB 


-.2209 1 .0100 -.2388 .0873 - 2502 

60 .031 .750 ' -.1756 , -.1460 

-.1542 -.1492 -.1427 ' -.1841 i -.0963 

-.2073 

-.0352 

-.2357 ; .0357 . - 9424 n 60 - 9434 

61 .375 -.583' -.1160 ' .0051 

-.0516 -.0749 , .0419 ' -.1353 i .1968 

-.1804 

.3073 

-.2225 

.4293 ' -.2517 5582 - 2738 

. 62 .156 -.583 . -.0619 1 .0319 

-.0058 ■ -.0288 1 .0563 ! -.0759 ! .1452 

-.1322 

.2509 

-.1984 

.3742 f -.2296 .5099 -.2631 


TABLE V.-Continued 
(b) Concluded 


a = 





31 

3 


36 3 

41 

3 

46.3 


51 

.3 


56.3 

1 61.3 

Tube 

x'/i 

y/b/2 

Windword 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

' Leeward 

Windward 

; Leeward 

Windward 

Leeward 

Windword 

Leeword 

1 

.948 

0.000 1 1.0253 

- 

.1437 

1.2216 

-.1670 

1.4154 

-.1881 

1.^00 

- 

.2186 

1.6710 

: — 

.2428 

1.7184 

-.2530 

1.7124 

-.2490 

? 

.896 

0.000 

1.0362 

- 

.1470 

1.2131 

-.1747 

1.3771 

-.1970 

1.5060 

- 

.2262 

1.6194 

— 

.2501 

1.6941 

-.2591 

1.7126 

-.2581 

3 

.844 

0.000 

1.0367 


.1453 

1.1765 

-.1728 

1.3270 

-.1956 

1.4571 

- 

.2248 

1.5789 

- 

.2518 

1.6644 

-.2569 

1.6936 

-.2579 

4 

.838 

.115 

1.0365 

- 

.2517 

1.1638 

-.2719 

1.3097 

-.2802 

1.4299 

- 

.2804 

1.5408 

- 

.2738 

1.6192 

-.2685 

1.6450 

-.2586 

b 

.857 

.182 

1 .0489 

' - 

.2708 

1.1752 

-.2819 

1.3005 

-.2852 

1.3985 

- 

.2839 

1 .4881 

- 

.2747 

1.5462 

-.2690 

1.5665 

-.2592 

6 

.781 

0.000 

.7690 

- 

.2035 

.9632 

-.2260 

1.1756 

-.2433 

1.3665 

- 

.2616 

1.5161 

- 

.2698 

1.6088 

-.2748 

1.6661 

-.2601 

7 

.719 

0.000 

.7738 

; - 

.2098 

.9761 

-.2338 

1.1761 

^ -.2510 

1.3420 

- 

.2640 

1 .4777 

- 

.2733 

1.5689 

-.2672 

1.6355 

-.2606 

8 

.719 

.105 

.7496 

- 

.2612 

.9658 

- 2754 

1.1739 

-.2805 

1.341 1 

' _ 

.2775 

1.4615 

- 

.2705 

1.5668 

-.2682 

1.6325 

-.2604 

9 

.733 

.223 

.'8776 

’“'3 

.2704 

1.0461 

-.2813 

1.2232 

-.2836 

1.3533 

- 

.2770 

1.4702 

- 

.2733 

1.5560 

-.2695 

1.6015 

-.2610 

10 

.751 

.289 

.9503 

— 

.2752 

1.0939 

-.2850 

1.2458 

-.2840 

1.3570 

- 

.2780 

1.4569 

- 

.2736 

1.5274 

-.2694 

1.5633 

-.2608 

1 1 

.770 

.356 

.9922 


.2784 

1.1 107 

-.2859 

1.2336 

-.2840 

1.3225 

- 

.2818 

1 3933 

- 

.2745 

1.4438 

-.2698 

1.4779 

-.260"3 

12 

.625 

0.000 

.7767 

- 

.2127 

.9815 

-.2381 

1.1571 

-.2581 

1.2979 

- 

.2700 

1.4203 

- 

.2687 

1.51 19 

-.2673 

1.5908 

-.2614 

13 

.625 

.131 

.7805 

- 

.2620 

.9842 

-.2748 

1.1596 

-.2773 

1.3004 

- 

.2746 

1.4229 

- 

.2726 

1.5107 

-.2690 

1.5886 

-.2619 

14 

.625 

.218 

.7798 

- 

.2776 

.9884 

-.2845 

1.1632 

-.2843 

1.3006 

- 

.2777 

1.4215 

- 

.2741 

1.5080 

-.2702 

1.5826 

-.2625 

13 

.625 

.306 

.7631 

- 

.2797 

.9847 

-.2836 

1.1650 

-.2832 

1.3058 

- 

.2780 

1.4203 

— 

.2737 

1.5035 

-.2702 

1.5728 

-.2623 

16 

.639 

.410 

.8701 

- 

.2814 

1.0516 

-.2869 

1 .2043 

-.2846 

1.3208 

- 

.2791 

1.4197 

— 

.2743 

1.4860 

-.2700 

1.5455 

-.2623 

17 

.658 

.477 

.9324 


2821 

1.0891 

-.2'875 

1.2215 

-.2835 

1.3224 

- 

.2782 

1.4057 

- 

.2742 

1.4554 

-.2701 

1.5073 

-.2625 

18 

.676 

.543 

.9631 


.2820 

1.0937 

-.2878 

1.2012 

-.2836 

1.2777 

- 

.2769 

1.3445 

- 

.2745 

1.3835 

-.2705 

1.4138 

-.2626 

19 

.500 

0.000 

.7755 

- 

.2177 

.9705 

-.2386 

1.1032 

-.2582 

1.2327 

- 

.2631 

1.3485 

- 

.2684 

1.4479 

-.2680 

1.5228 

-.2640" 

20 

.500 

.222 

.7827 

- 

.2782 

.9799 

-.2820 

1.1119 

-.2782 

1.2382 

- 

.2717 

1.3516 

- 

.2728 

1.4485 

-.2706 

1.5190 

-.2639 

71 

.500 

.370 

.7935 

- 

.2817 

.9876 

-.2835 

I 1.1 131 

-.2795 

1.2361 

- 

.2761 

1.3470 

- 

.2738 

1.4392 

-.2707 

1-5069 

-.2642 

77 

.500 

.518 

.8021 

- 

2815 

.9947 

-.2820 

1.1134 

-.2766 

1.2302 

- 

.2724 

1.3343 

- 

.2727 

1.4210 

-.2691 

1.4831 

-.2634 

23 

.514 

.660 

.8828 

- 

.2843 

1 .0495 

-.2851 

1.1425 

-.2796 

1.2249 

- 

.2720 

1.3108 

- 

.2743 

1.3755 

-.2705 

1.4310 

-.2543 

24 

.533 

.727 

.9334 

- 

.2845 

1.0815 

-.2858 

1.1612 

-.2804 

1.2255 

- 

.2721 

1.2962 

- 

.2739 

1.3490 

-.2704 

1.3947 

-.2637 

75 

.551 

.793 

.9567 

- 

2837 

1.0797 

-.2856 

1.1409 

-.2794 

1.1876 

- 

.2709 

1.2364 

- 

2730 

1.2767 

-.2701 

1.3086 

-.2628 

76 

.375 

0.000 

.7821 

- 

2196 

.9268 

-.2408 

1.0428 

-.2607 

1 . 1 696 

- 

.2502 

1.2759 

- 

.2674 

1.3719 

-.2677 

1 .4500 

-.2648 

77 

.375 

.250 

.7821 

- 

2738 

.9150 

-.2785 

1.0357 

-.2709 

1 . 1 630 

- 

.2684 

1.2685 

- 

2704 

1.3635 

-.2687 

1.4410 

-.2632 

7R 

.375 

.417 

.7694 

- 

2802 

.8873 

-.2831 

1.0192 

-.2748 

1.1476 

- 

.2736 

1.2520 

- 

.2738 

1.3461 

-.2709 

1.4229 

-.2651 

79 

.375 

.583 

.7002 

- 

.2655 

.8267 

-.2680 

.9820 

-.2612 

1.1 104 

- 

.2576 

1.2126 

- 

.2600 

1.3020 

-.2583 

1.3755 

-.2536 

30 

.375 

.750 

.6136 

- 

.2774 

.7581 

-.2798 

.9148 

-.2700 

1.0223 

- 

.2663 

1.1 1 15 

— 

.2703 

1.1921 

-.2678 

1.2609 

-.2624 

31 

.375 

.833 

.6028 

- 

.2802 

.7571 

-.2831 

.8942 

-.2726 

.9889 

- 

.2687 

1.0744 

- 

.2730 

1.1500 

-.2707 

1.2152 

-.2645 

32 

.375 

.917 

.5694 

- 

.2750 

.7146 

-.2'765 

.8250 

-.2670 

.9105 

- 

.2641 

.9884 

- 

.2683 

1.0584 

-.2658 

1.11 89 

-.2598 

33 

.250 

0.000 

.7286 


2222 

.8376 

-.2443 

.9833 

-.2585 

1.0913 

- 

2564 

1.1800 

- 

.2663 

1.2635 

-.2682 

1.3415 

-.2641 

34 

.250 

.250 

.7136 


.2533 

.8318 

-.2684 

.9765 

-.2632 

1.0841 

- 

.2644 

1.1726 

- 

.2676 

1.2553 

-.2670 

1.3353 

-.2616 

35 

.250 

.417 

.6901 

- 

.2793 

.8210 

-.2791 

.9610 

-.2724 

1.0683 

- 

.2715 

1.1568 

- 

.2738 

1.2382 

-.2722 

1.3187 

-.2656 

36 

.250 

.583 

.6641 


.2804 

.8010 

-.2788 

.9282 

-.2729 

1.0322 

- 

.2704 

1.1 189 

— 

.2735 

1.1989 

-.2722 

1.2780 

-.2658 

37 

.250 

.750 

.6184 


.2814 

.7373 

-.2800 

.8458 

. -.2736 

.9432 

- 

.2706 

1.024'2 

- 

.2733 

1.0984 

-.2728 

1.1733 

-.2659 

38 

.250 

.833 

.5873 

“i: 

.2809 

.7045 

-.2796 

.8081 

-.2728 

.9032 

- 

2699 

’ .9818 

- 

.2723 

1.0524 

-.2724 

, 1.1264 

-.2648 

39 

.250 

.917 

.5262 

- 

.2822 

6348 

-.2796 

.7326 

-.2730 

.8220 

- 

.2699 

.8969 

- 

.2728 

.9632 

-.2724 

1.0341 

-.2649 

40 

.156 

0.000 

.6711 

- 

.2240 

.8134 

-.2452 

.9204 

-.2521 

.9855 

- 

,2592 

1.0422 

- 

.2665 

1.0997 

, -.2671 

1.1664 

-.2618 

41 

.156 

.250 

.671 1 


.2366 

.8073 

-.2647 

.9129 

-.2570 

.9802 

1 - 

.2659 

1.0370 

- 

.2704 

1.0943 

-.2683 

1.1641 

-.2631 

42 

.156 

.417 

.6638 


.2773 

.7940 

-.271 1 

.8983 

■ -.2691 

.9669 

: _ 

.2692 

1.0239 

- 

.2720 

1.0816 

-.2707 

1.1540 

-.2636 

43 

.156 

.583 

.6437 


.2627 

' .7608 

-.2626 

.8662 

-.2604 

.9358 

1 - 

.2587 

.9940 

— 

.2605 

1.0513 

' -.2610 

1.1209 

-.2549 

44 

, .156 

.750 

.5776 


.2782 

' .6838 

-.2766 

.7862 

-.2732 

.8553 

- 

.2704 

.9099 

— 

.2720 

.9650 

. -.2726 

1 .0452 

-.2643 

45 

: .156 

.833 

.5420 

r 

.2781 

, .6496 

-.2756 

.7517 

-.2721 

.8197 

- 

.2693 

.8727 

- 

.2709 

.9283 

-.2715 

1.0168 

-.2623 

46 

' .156 

• .917 

.4836 

r 

.2786 

.5829 

- 2756 

.6795 

-.2721 

.7456 

■ - 

.2691 

.7970 

— 

.2707 

.8514 

-.2710 

.9414 

-.2619 

47 

' .094 

' 0.000 

: .1601 

"IT 

.2565 

.2191 

' -.2675 

.2614 

: -.2580 

.2870 

■ - 

.2581 

.3240 

- 

.2608 

.4439 

-.2584 

.6295 

-.2580 

48 

.09^ 

.250 

, .1573 

“TT 

.2661 

.2183 

-.2650 

.2531 

: -.2600 

.2787 

- 

.2588 

.3171 

1 H 

,2633 

.4451 

-.2599 

.6375 

-.2577 

49 

.094 

.417 

1 .1550 

' T" 

.2767 

.2102 , 

, -.2688 

.2490 ■ 

■ -.2652 ' 

.2753 

- 

.2650 

.3159 

rTT 

.2689 

.4478 

-.2676 

.6536 

-.2613 

50 

.094 

1 .583 

.1395 

' T" 

.2742 

.1951 

-.2688 

; .2352 

-.2670 

.2671 

- 

.2646 

.3719 

- 

.2673 

.4458 

-.2674 

.6759 

-.2593 

51 

.094 

^ .917 

.4437 

_ 

.2747 

.5204 ■ 

-.2729 

i .5704 

-.2695 

' .6026 

- 

.2664 

.6513 

■ - 

.2689 

.7384 

-.2671 

.8923 

-.2580 

52 

.063 

' 0.000 

.1540 


.2490 

.2229 

- 2605 

.2727 

-.2532 

.'3226 

- 

.2539 

.4029 


.2570 

.4933 

, -.2516 

.9792 

-.2535 

53 

.063 

.250 

.1525 


.2568 

.2205 

-.2618 

.2660 

-.2568 

.3179 

- 

.2567 

1 .4007 

1 - 

.2608 

, .4841 

-.2564 

.9820 

-.2555 • 

54 

.063 

‘ .417 

.1459 

“ I' 

.2746 

.2087 

-.2648 

.2579 : 

-.2613 

.3130 

! - 

.2609 

r .4083 

1 n. 

.2655 

, .4820 

-.2640 

.9876 

-.2579 

55 

.063 

1 .583 

.1425 

■” I 

.2672 

^ .2098 ' 

-.2612 

.2753 i 

-.2599 

.3496 

; - 

,2571 

1 .4219 

|-r 

,2610 

.4891 ' 

-.2615 ' 

.9822 

, -.2527 

. 56 

.031 

, 0.000 

.1487 


.248? 

'■.221'4 "1 

- 2588 

.2785 

-.2520 

.3502 

- 

.2517 

.4551 

1 ~ 

,2542 

.6302 

-.2468 

.9175 

, -.2478 : 

57 

.031 

.250 

.1475 


.2576 

.2172 > 

-.2632 

.2728 

: -.2584 

.3470 

- 

.2567 

.4549 

lz 

.2609 

.6214 

-.2541 

.9120 i 

! -.2530 ; 

58 

.031 

.41.7 

.1439 


.2658 

1 .2111 , 

-.2560 

.2706 

-.2536 

,3507 , 

- 

.2523 

.4617 

: - 

.2572 

.6500 

-.2550 

.9176 

-.2486 

59 

.031 j 

.583 

.1622 

T 

.2630 

.2328 1 

- 2563 

.3059 

-.2550 

.3833 1 

; - 

.2527 

.4519 

- 

.2570 

.8377 

-.2568 

.9127 

-.2475 

60 

^3i1 

.750 

• .1956 


.2459 

2701 

-.2438 

.3509 

-.2412 

,43“79 1 

- 

.2395 

.5555 

- 

.2423 

.7936 

-.2410 

.8831 

-.2335 

61 

.375 

-.583 

.6952 


.2797 1 

.8274 

- 2826 

.9847 

i -.2748 

1.1116 

[ - 

2736 

1.2138 


.2734 

1.3051 

-.2706 

1.3787 

-.2655 

62 

.156 

-.583 

.6448 


.2747 1 

.7580 

- 2715 

.8691 

-.2700 

,9368 1 


2680 

.9946 


.2697 

1 .0544 

-.2697 

1.1219 

-.2630 


Ul 

■*4 



U1 

00 


TABLE V.“Continued 
(c) M = 2.86 




a = 1 

Tube 

^'/i 


-M 1 

^ i 

5,+ L 

10.4 j 

1 

20.4 I 

1 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 


BEiai 

[fKiIilill 

KEIilMI 

.1976 

.1060 

.1081 

.1899 

.0368 

.2984 

-.0134 



.5830 

-.0734 




Rsg^l 

[ilkiliTill 

■likfilHI 

.2005 

■ns^i 


MEtmi 

BPHiMl 

BiMiM 

-.0140 



.5899 

-.0746 




EK£1 

rawffti 

BifcWai 


.1061 1 

1 

._1-9J.1 1 

mimi 

mmm 




.5910 





.838 

■ 115 1 

.04391 

■mai 

■nfM 

■illilBI 

Biil.JBI 

BliH'iMI 

mmmm 

BPiEaii 



.6059 

-.0998 





m^m 


mM&m\ 

■iEkiB 

^KEsaii 

BSXOil 

BTiHgiMI 

mmem 

Bomai 



.6456 

-.1115 




Uiill 

MBiliM 




BiJ.liLW 


BBSHBI 


nSBail 



.3922 

-.1184 



L7~[ 

.719 r 

0.000 1 

-.0453 1 

.0630 

-.0003 

-.0010 


-.0497 1 

.1399 1 

-.0834 1 



.3720 

-.1233 




HP! 

■ilia 

BLiLVi:M 

.0336 

-.0229 

-.0248 

.0328 1 


BnazBi 

1HT.1IMI 



.3243 

-.1326 






HiEkfb« 

■HPIB 



BI'Ali.MI 

BPrSMI 

BfcWaiMI 

BSEBI 



.6022 

-.1120 



10 

.751 

■dsel 



.1405 1 

.1428 1 

.2361 


■HSSEMI 

Bsaai 



.6355 

-.1124 



11 

.7/0 

.356 

.07183 


ma^m 

■n [iJ ■! 

.2834 

.0684 

.4041 1 

-.0183 1 



.6839 

-.1173 





O.QOO 

BULUUM 

.0597 

-.0014 

-.0031 1 

.0684 

-.0494 

Bi^M 

BKEiMl 



.3656 

-.1152 



ua 

Wisyjim 

■iitni 


.0453 

-.0146 



BUITU.M 





.3643 

-.1370 



mxm 

.625 i 

.218 

-.0696 

.0277 

-.0288 



BiKkfll 

B03SMI 

BIEHBI 



.3310 

-.1410 



Li^ 

.625 

.306 

-.0709 

.0183 

-.0313 

-.0345 

.0190 

-.0764 

.0800 

BiBHail 



.2835 

-.1450 




■rami 

.410 

ligESB 



.1407 

.2343 

.0514 

.31^3 

-.0250 



.5980 

-.1162 



mm 


tsija 

MPH35MI 


.1615 

.1635 

.2630 

.0626 

.3783 

-.0209 



.6571 

-.1155 



na 


.543 

.0754 


msEmi 


.3095 

.0707 

.4312 

-.0192 



.7088 

-.1234 



BEH 

i^BlI 

Mtitifl 

mS.LBI 


iBI IMM 

-.0064 

.0590 

-.0524 

.1374 

-.0854 



.3630 

-.1222 



mm 

wmm 

mMMM 



-.0156 

-.0181 

.0459 

-.0639 

.1“334 

BTiRWai 



.3702 

-.1391 




■3!l!ll 


mmsmi 

.0278 

-.0283 

-.0306 

.0323 

-.0750 

.1103 

-.1060 



.3654 

-.1419 




wmm 


msmm 

:0263 

-.0254 

-.0269 

.0294 



-.1094 



.2986 

-.1453 



19 

ism 

maam 

.0^6 



BD^B 

^579“ 

^705^ 

.3647 

-.0233 



.5710 

-.1189 



«gg 

■ranfca 

msBsm 

msmm 


mm-zm 

.1811 


BPHrJB 

BBg»B 

-.0201 



.6537 

-.1202 



19 

■waa 



BRWM 

BRgf 

BliilJ.M 

BHasM 


BHa»M 

marmym 



.7196 

-.1297 



KM 

ma 


■SEEPEB 


BJ‘hFW 

BRTtEM 


mmssm 

BiKIM 



— 

^624 

-.1523 



Bfl 

■aa 




-.0134 

-.0178 

.0598 

-.0643 

.1402 

-.0994 



.6650 

-.1416 



iBa 

Kfa 

■tIM 

BBEMM 

.0410 

-.0249 

-.0280 

.0453 

-.0709 

~T353“ 

-.T(33S" 



.3742 

-.1425 



KM 

mm 

—aga 


.0199 

-.0306 

-.0341 

.0291 

-.0783 

.1^2 

-.1085 



.3698 

^1675 




mifm 

MfcWiM 

mmism 

.0124 

-.0299 

-.0324 

.0163 

-.0722 

.0697 

-.IO6O 



.2419 

-.1451 




mm 


^MlLLLM 

.0431 

-.0042 

-.0068 

.0457 

305^38 

.0^20 

-.0066 



.2228 

-.1434 



mm 

\mm 

mem 



.0169 


.0632 

-.0392 

IBiFftiM 

-.0901 



.2508 

-.1456 




mmm 

liKililtl 


mmitm 

BnTOi 

-.0049 

.0634 

-.0504 

.1418 




6^37 

-.1211 




yga 



itifegSM 

Bl*l‘fcf 

IBiTf-TM 

.0643 

-.06^41 

ri43o 

IBiEBW 



6681 “ 

-.1417 



IflM 





BiUsIH 

IBPfl:iB 

IBRraiCTi 

IBTOtfiB 

IBKHB 

|0Em 



.3612 

-."1420 



mm 



BMM 

.0257 

-.0346 

-.0381 

.0316 

-.0768 

.1223 

—.1079 



6563“ 

=TlT4l ■ 



mm 

IKSH 

■Wgil 

BBHM 

M7T" 

-.0338 

-.0370 

.0122 

-.0734 

.0604 

-.1077 



.2991 

-7i446 



mm 

1^9 




-.0259 

-.0288 

!0 i 02 

-.0^35 

.0724 

-.0069 



““2927“ 

-.1455 



■fcM 

ii^i 

l■EiU 

mmam 

i^Bsssm 


30070 

.0072 

■■-.0332 

,0^577 

— 0984 



6546“ 

^1603 



msm 

IH@3 

lESBSl 

mKLfiVM 

\mm^M 

IBTiTtVfcM 

|^9!i!£Ui 

.0616 

-.OS2O 

.IT97 

-.0537 



6657 

^1255 



KM 


l■REril 


.0561 

-.0025 

-.0055 

.0610 

-.0560 

.130 

IBBH;a 

i^mB 


.3619 

-.1420 



42 

.156 

.417 

-.0701 

:o492“ 

-.0100 

-.0134 

.0544 

-.0743 

iBnm 

IBiUMB 

iBBm 


— 6395“ 

-.1444 



43 

.156 

3583 

-.0683 



-.0310 

IBCtgM 


imEfega 




.3112 

-.1335 



44 

.156 

.750 

-.0716 

1 .0049 

130350 

IBT^f!B 

IBC»«CT 

-.0741 

.0942 

-.0989 



.2896 

-.1368 



45 

.156 

.833 

-.0532 


IBPSftlM 



-.0556“ 

.0753 

-.0955 



2717 ■ 

-.1465 



IS9 





IHiiiEa 

-.0136 

-.0004 

-.04B5 

:0520 

-.1068 



.2404 

■ -.15C)5 




iKga 

\WSSSM 

iBWiMa 

r30S2^0 

1 -.1033^ 

-.1016 

-.0764 

-.1767 

IBBHM 


i^m^m 


6596 

-.1446 



Imm 

mmM 

imsi 

imsmm 

\msmsm 

mm 

-.1102 

-.0831 

-.1307 

IBQQggl 




— 6533" 

-.1454 



1 49 

.094 

.4T7 


MiEiMM 

IBDOsai 

-.1141 

-.0886 

-.iJdS 

3U553 

-.1248 



— 6434" 

-.1434 



mm 

.094 

.583 

1 -.1212 

IBlIirtMi 

1 -.1200 

-.1208 

-.0956 

-.1724 

-.O'OiT 

-.1167 



.0320 

-.1429 




IKg£| 


MtMUa 



-.0219 

-.0058 

“-.0588 

.(5490 

-:TT26 



.2209 

-.1489 



Iem 


mtKma 

iwmiam 



-.1146 

■ -.0595 

-.1254 

-.0571 




.0459 

^7T455" 



53 

iiRHa 

1 .250 


xmtKeetfM 


-.1 188 

-.0944 

-.1542 

"-.0617 

-.1244 



6343 

■ -.144“ 



54 

\msm 

I^KiH 


IBKEEfli 

BIFfW 

IBBF^T^ 

-.1002 

-.1718 

-.0585 

IBPiKMI 



.0247 

-.1442 



55 

.063 


-.1T42 

1 -.1TO3 

1 -.1126 

1 -.1148 

-.1053 

3TT53” 

-.0747 

-.1187 



.0172 

-.1445“ 



56 

.031 

0.000 

-.1178 


imm 


iBQgm 

iBOSia 


I^SKEB 



6354“ 

■ -.1346" 



37 

.031 

~25?r 

-.1235 

IBIPTi^ 

IBIPff 


-.1016 

-.1246^ 

imefin 




.0270 

■ -.1443 



38 

.031 

.417" 

-.1157 



1 -.1147 

-.1051 

-.1177 

IBgttU 

-.ine 



.0197" 

■ ~1“Wl 


1 

59 

.031 

~3BT 

-.1101 

r-.^ra& 

1 -.10^2 

IBiliRB 

iBDgm 

-.Ifl8 

-.0760 

-.TT79 



.0218 

-.1444 


1 

1^ 

\mm 



iWBsmm 



-.1002 

~-.1 120 





6409“ 

-.1452 


1 

l^a 

IB^ 


IBfiMa 




.0264 

“-:0505 

IBiliga 

-.1125 



6739“ 

- 1 436“ 


1 

i 62 


iBfcfafci 

■BpyAa 

1 

IBWtfiMI 

I -.0326 

I^HEuB 

MtMM 

IBillia 

iBHsUil 



1 6T48 

-.1406“ 







TABLE V.-Continued 
(c) Concluded 


a = 





30.3 

40.3 

50.3 


60.3 

Tube 

yf/L 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.948 

0.000 

.9138 

-.1104 

1 .2746 

-.1290 

1.6228 

-.1396 


1.7842 

-.1469 

2 

.896 

0.000 

.9200 

-.1103 

1.2876 

-.1290 

1.5903 

-.1455 


1 .7652 

-.1525 

3 

.844 

0.000 

.9196 


1.2763 


1.5495 



1 .7424 


4 

.838 

.115 

.9266 

-.1406 

1.2649 

-.1540 

1.5232 

-.1557 


1.7011 

-.1537 

5 

.857 

.182 

.9508 

-.1480 

1.2673 

-.1583 

1.4931 

-.1589 


1 .6303 

-.1571 

6 

.781 

0.000 

.6866 

-.1412 

1.0065 

-.1505 

1.4335 

-.1569 


1.6933 

-.1567 

7 

.719 

0.000 

.6737 

-.1442 

1.0216 

-.1526 

1.4263 

-.1574 


1 .6687 

-.1558 

8 

.719 

.105 

.6270 

-.1506 

1.0069 

-.1571 

1.4246 

-.1568 


1.6663 

-.1554 

9 

.733 

.223 

.8642 

-.1470 

1.1167 

-.1578 

1.4599 

-.1579 


1 .6549 

-.1570 

10 

.751 

.289 

.9379 

-.1486 

1.1731 

-.1580 

1.4635 

-.1582 


1 .6254 

-.1570 

11 

.770 

.356 

.9729 

-.1523 

1.1965 

-.1587 

1.4268 

-.1582 


1 .5438 

-.1571 

12 

.625 

0.000 

.6662 

-.1341 

1.0292 

-.1420 

1 .4005 

-.1453 


1 .6256 

-.1438 

13 

.625 

.131 

.6656 

-.1539 

1.0323 

-.1594 

1.4021 

-.1580 


1.6228 

-.1564 

14 

.625 

.218 

.6496 

-.1542 

1.0371 

-.1591 

1.4054 

-.1584 


1 .6203 

-.1569 

15 

.625 

.306 

.6139 

-.1553 

1.0315 

-.1596 

1 .4085 

-.1588 


1.6150 

-.1570 

16 

.639 

.410 

.8039 

-.1515 

1.1171 

-.1585 

1.4324 

-.1587 


1 .5962 

-.1572 

17 

.658 

.477 

.8934 

-.1521 

1.1605 

-.1584 

1 .4304 

-.1582 


1 .5645 

-.1569 

18 

.676 

.543 

.9514 

-.1547 . 

1.1712 

-.1588 

1.3860 

-.1587 


1.4828 

-.1572 

19 

.500 

0.000 

.6719 

-.1423 

1.0431 

-.1525 

1.3497 

-.1550 


1 .5599 

-.1559 

20 

.500 

.222 

.6779 

-.1537 

1.0510 

-.1586 

1.3526 

-.1582 


1 .5587 

-.1572 

21 

.500 

.370 

.6893 

-.1557 

1.0589 

-.1593 

1.3527 

-.1587 


1.5511 

-.1575 

22 

.500 

.518 

.6617 

-.1568 

1.0690 

-.1591 

1 .3487 

-.1584 


1 .5332 

-.1577 

23 

.514 

.660 

.7917 

-.1537 

1.1303 

-.1587 

1 .3547 

-.1586 


1 .4940 

-.15>1 

24 

.533 

.727 

.8726 

-.1543 

1.1635 

-.1586 

1.3551 

-.1584 


1.4641 

-.1571 

25 

.551 

.793 

.9273 

-.1559 

1.1649 

-.1587 

1.31 13 

-.1583 


1 .3877 

-.1568 

26 

.375 

0.000 

.6736 

' -.1428 

1.0431 

-.1538 

1.2930 

-.1562 


1 .4922 

-.1558 

; 27 

1 .375 

. .250 

.6771 

' -.1548 

1.0403 

-.1586 

1.2866 

-.1581 


1 ,4834 

-.1572 

1 28 

1 .375 

1 .417 

.6881 

' -.1555 

1.0262 

-.1590 

1.2720 

-.1586 


1 .4657 

-.1575 

29 

1 .375 

1 .583 1 .6613 

-.1484 

.9479 

-.1517 

1.2250 

-.1511 


1.4182. 

-.1506 

30 

.375 

.750 

.5586 

-.1564 

.8524 

-.1595 

1.1424 

-.1585 


1.3142 

-.1576 

31 

1 .375 

.833 

1 .5282 

' -.1562 

.8414 

-.1591 

1.1 134 

-.1585 


1 .2706 

-.1575 

32 

.375 

.917 

.5067 

: -.1576 

.8094 

-.1595 

1.0387 

-.1585 


1.1809 

-.1576 

1 33 

.250 

0.000 

.6795 

-.1436 

.9963 

-.1547 

1.2259 

-.1555 


1 .3882 

-.1557 

34 

.250 

.250 

.6789 

: -.1539 

.9817 

-.1578 

1.2227 

1 -.1574 


1.3841 

-.1565 , 

35 

.250 

.417 

.6467 

-.1547 

.9528 

-.1580 

1.2073 

i -.1579 


1 .3677 

-.1573 I 

, ^6 

.250 

.583 

.6044 

-.1556 

.9146 

-.1581 

1.1702 

1 -.1582 


1 .3297 

-.1575 

37 

.250 

.750 

.5615 

-.1561 

.8494 

-.1588 

1.0791 

I -.1582 


1 .2287 

-.1579 

- 38 

.250 

.833 

.5479 

-.1567 

.8221 

-.1590 . 

1.0390 

I -.1583 


1.1823 

-.1577 

. 39 

.250 

.917 

.5059 

-.1584 

.7562 

-.1599 1 

.9595 

-.1589 


1 .0939 

: -.1581 

, 40 

.156 

0.000 

.6705 

1 -.1437 

.9407 

-.1547 , 

1.1311 

-.1547 


; 1.2264 

-.1546 

, 41 

.156 

.250 

.6481 

-.1539 

.9371 

-.1571 , ^ 

1.1285 

-.1563 


1 .2235 

! -.1557“ 

1 42 

.156 

.417 

.6192 

-.1552 

1 .9224 

-.1578 1 1 

1.1155 

-.1577 


1.2110 

' -.1571 

1 43 , 

.156 

.583 

.5913 

-.1477 


.8863 

-.1516 



1.0781 

-.1521 


1.1764 

! -.1521 

44 

.156 

.750 

.5483 

-.1516 

1 

.8180 

-.1564 



1.0037 

-.1562 


: 1.1006 

-.1559 

45 

.156 

.833 

.5197 

-.1593 



.7847 

-.1622 



.9675 

-.1615 



1 .0639 

-.1608 

46 

.156 

.917 

.4724 

-.1607 



.7188 

-.1629 



.8936 

-.1619 



.9905 

-.1610 

47 

.094 

0.000 

.2157 

-.1586 



.3590 

-.1573 



.4441 

-.1562 



.6128 

-.1561 

48 

.094 

.250 

.1996 

-.1576 



.3510 

-.1591 



.4269 

-.1584 



.6052 

-.1578 

' 49 

.094 

.417 

.1910 

-.1569 



.3473 

-.1596 



.4230 

-.1596 



.6061 

-.1595 

, 50 

.094 

.583 

.1758 

-.1561 



.3292 

-.1595 



.4133 

-.1601 



.6076 

-.1593 

^5^ 

.094 

.917 

.4450 

-.1591 



.6638 

-.1617 



.7454 

-.1601 



.8808 

-.1588 

52 

.063 

0.000 

.2013 

-.1556 



.3558 

-.1565 



.4729 

-.1555 , 



.6548 

-.1544 

53 

.063 

.250 

.1874 

-.1570 



.3496 

-.1583 



.4622 

-.1571 



.6434 

-.1560 

54 

.063 

.417 

.1768 

-.1569 


j 

.3411 

-.1590 



.4560 

-.1593 



.6517 

-.1586 

55 

.063 

.583 

.1693 

-.1573 



.3373 

-.1604 



.4877 

-.1607 



.7103 

-.1600 

56 

.031 

0.000 

.1866 

-.1471 



.3416 

-.1452 



.4894 

-.1447 



.8166 

-.1423 

57 

.031 

.250 

.1802 

-.1569 



.3409 

-.1587 



.4850 

-.1564 



.8526 

-.1539 

58 

.031 

.417 

.1746 

-.1567 



.3377 

-.1590 



.4869 

-.1584 



.9266 

-.1574 

59 

.031 

.583 

.1816 

-.1565 



.3563 

-.1598 



.5215 

-.1605 



.9638 

-.1590 

60 

.031 

.750 

.2128 

-.1574 



.3981 

-.1617 



.5727 

, -.1609 



.9235 

-.1591 

61 

.375 

-.583 

.6638 

-.1551 



.9559 

-.1587 



1.2295 

i -.1577 



1 .4239 

-.1569 

62 

.156 

-.583 

.5962 

-.1558 



.8984 

-.1599 



1.0849 

1 -.1608 



1.1854 

-.1601 



o> 

o 


TABLE V. -Continued 
(d) M = 3.50 



TABLE V.-Continued 
( d ) Concluded 


a = 





30 2 

35 0 

40 2 

45 2 

50.2 

55.1 

60.1 

Tube 


y / b/2 

Windward 

Leeward 

Windward Leeward 

Windward 

Leeward 

■ Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.948 

0.000 

.8771 

-.0748 

1.0528 

1.2472 

-.0818 

1.4530 

1.6255 

-.0864 

1.7597 

1.8410 

-.0866 

2 

.896 

0.000 

.8852 

-.0815 

1.0607 

1. 2587 

-.0880 

1.4602 

1.6069 

-.0930 

1.7318 

1.8208 

-.0952 

3 

.844 

0.000 

.8852 


1.0578 

1.2551 


1.4334 

1.5649 


1.6946 

1.7941 


4 

.838 

.115 

.8913 

-.0893 

1.0583 

1. 2505 

-.0943 

1.4151 

1.5407 

■ -.0944 

1.6628 

1.7531 

-.0900 

5 

.857 

.182 

.9183 

-.0937 

1.0759 

1.2533 

-.0989 

1.41 17 

1.5217 

-.0999 

1.6192 

1.6862 

-.0994 

6 

.781 

0.000 

.6438 

-.0959 

.8089 

.9851 

-.0983 

1.1741 

1.4066 

-.0997 

1.5970 

1.7318 

-.1001 

7 

.719 

0.000 

.6219 

-.0963 

.7898 

.9730 

-.0989 

i.1896 

1.4148 

-.0996 

1.5838 

1.7065 

-.0989 

8 

.719 

.105 

.5706 

-.0963 

.7498 

.9515 

-.0986 

1.1812 

1.4126 

-.0988 

1.5829 

1.7043 

-.0982 

9 

.733 

.223 

.8664 

-.0945 

.9798 

1.1016 

-.0988 

1.2801 

1.4668 

-.0998 

1.6063 

1.7021 

-.0997 

10 

.751 

.289 

.9076 

-.0941 

1.0560 

1.1785 

-.0986 

1.3262 

1.4825 

-.0996 

1 .5988 

1.6766 

-.0995 

1 1 

.770 

.356 

.9431 

-.0950 

1.0858 

1.2168 

-.0993 

1.3367 

1.4588 

-.0998 

1.5453 

1.6000 

-.0997 

12 

.625 

0.000 

.6134 

-.0836 

.7841 

.9781 

-.0852 

1.1958 

1.4065 

-.0851 

1.5522 

1.6625 

-.0843 

13 

.625 

.131 

.6150 

-.0992 

.7857 

.9814 

-.1007 

1.1986 

1.4097 

-.1002 

1.5523 

1.6610 

-.0998 

14 

.625 

.218 

.5912 

-.0995 

.7750 

.9838 

-.1004 

1.2027 

1.4132 

-.1007 

1.5538 

1.6595 

-.1000 

15 

.625 

.306 

.5418 

-.1007 

.7408 

.9696 

-.101 1 

1.2006 

1.4161 

-.1011 

1.5558 

1.6577 

-.1005 

16 

.639 

.410 

.8100 

-.0955 

.9159 

1.0859 

-.0993 

1.2770 

1.4552 

-.1003 

1.5676 

1.6463 

-.1001 

17 

.658 

All 

.8985 

-.0947 

.9986 

1.1436 

-.0990 

1.3105 

1.4626 

-.0995 

1.5553 

1.6186 

-.0994 

18 

.676 

.543 

.9489 

-.0966 

1.0503 

1.1700 

-.0997 

1.3087 

1.4291 

-.1003 

1.4968 

1.5412 

-.1000 

19 

.500 

0.000 

.6192 

-.0986 

.7866 

.9857 

-.0971 

1.1948 

1.3683 

-.0990 

1.4952 

1.5952 

-.0990 

20 

.500 

.222 

.6269 

-.1016 

.7960 

.9947 

-.1006 

1.2034 

1.3750 

-.1009 

1.4975 

1.5959 

-.1007 

21 

.500 

.370 

.6241 

-.1020 

.8004 

1.0033 

-.1008 

1 . 21 1 7 

1 .3802 

-.101 1 

1.4954 

1.5905 

-.1007 

22 

.500 

.518 

.5870 

-.1026 

.7953 . 

1.0130 

-.1010 

1.2230 

1.3842 

-.1010 

1.4872 

1.5760 

-.1007 

23 

.514 

.660 

.7685 

-.0959 

.9103 

1.0942 

-.0995 

1.2749 

• 1.4085 

-.0998 

1.4777 

1.5440 

-.0999 

24 

.533 

.727 

.8576 

-.0962 

.9822 

1.1426 

-.0992 

1.2998 

1.4160 

-.0998 

1.4657 

1.5171 

-.0998 

25 

.551 

.793 

.9220 

-.0973 

1.0278 

1.161 1 

-.0997 

1.2885 

1.3803 

-.0995 

1.4106 

1.4449 

-.0994 

26 

.375 

0.000 

.6271 

-.0972 

.7964 

.9889 

-.0986 

1.1823 

1.3078 

-.0994 

1.4347 

1.5299 

-.0993 

77 

.375 

.250 

.6278 

-.1010 

.7969 

.9891 

-.1007 

1.1775 

1.2990 

-.1007 

1.4274 

1.5216 

-.1005 

28 

.375 

.417 

.6370 

-.1015 

.8056 

.9905 

-.1003 

1.1600 

1.2774 

-.1009 

1.41 1 1 

1.5058 

-.1007 

. 29 

.375 

.583 

.6254 

-.0906 

.7744 

.9305 

-.0905 

1.0774 

1.2187 

-.0907 

1.3585 

1.4539 

-.0906 

30 

.375 

.750 

.5094 

-.1022 

.6552 

.8152 

-.1009 

.9672 

1.1399 

-.1007 

1.2665 

1.3542 

-.1006 

31 

.375 

.833 

.4721 

-.1025 

.6267 

.7947 

-.1008 

.9571 

1.1301 

-.1010 

1.2349 

1.3142 

-.1007 

32 

.375 

.917 

.4503 

-.1031 

.6048 

.7684 

-.1012 

.9238 

1.0743 

-.1008 

1.1564 

1.2275 

-.1006 

33 

.250 

0.000 

.6304 

-.0971 

.7985 

.9804 

-.0970 

1.1 179 

1.2397 

-.0988 

1.3549 

1.4333 

-.0990 

34 

.250 

.250 

.6373 

-.1006 

8038 

.9710 

-.0998 

1.1055 

1 .2345 

-.1000 

1.3509 

1.4301 

-.0997 

35 

.250 

.417 

.6208 

-.101 1 

.7749 

.9344 

-.1003 

1.0780 

1.2198 

-.1006 

1.3357 

1.4142 

-.1005 

36 

.250 

.583 

.5709 

-.101 1 

.7234 

.8838 

-.1003 

1.0389 

1.1851 

-.1005 

1.2989 

1.3751 

-.1003 

37 

.250 

.750 

.5190 

-.1019 

.6654 

.8145 

-.1007 

.9674 

1 .0989 

-.1007 

1.2010 

1.2733 

-.1010 

38 

.250 

.833 

.5113 

-.1017 

.6516 

.7986 

-.1005 

.9439 

1.0644 

-.1006 

1 . 1 608 

1.2288 

-.1005 

39 

.250 

.917 

.4775 

-.1037 

.6112 

.7432 

-.1018 

.8731 

.9881 

-.1014 

1.0769 

1 . 1 400 

-.1015 

40 

.156 

0.000 

,6289 

-.0978 

.7990 

.9485 

-.0964 

1.0556 

1.1822 

-.0984 

1.2428 

1.2837 

-.0980 

41 

.156 

.250 

.6233 

-.1010 

.7791 

.9360 

-.0994 

1.0569 

1.1798 

-.0996 

1 .2404 

1.2817 

-.0993 

42 

.156 

.417 

.5918 

-.1018 

.7454 

.9078 

-.1002 

1.0437 

1.1659 

-.1008 

1.2262 

1.2686 

-.1002 

43 

.156 

.583 

, .5514 

-.0902 

.7036 

.8644 

-.0918 

1.0098 

1.1239 

-.0922 

1.1871 

1.2295 

-.0925 

44 

.156 

.750 

1 .5149 

-.0957 

.6584 

.8044 

-.0972 

.9398 

1 .0484 

-.0975 

1.1109 

1.1536 

-.0979 

45 

.156 

.833 

.4961 

-.1032 

.6316 

.7767 

-.1044 

.9089 

1.0136 

-.1047 

1.0740 

1.1167 

-.1049 

46 

.156 

.917 

.4558 

-.1041 

.5822 

.7152 

-.1049 

.8400 

.9393 

-.1051 

.9984 

1.04 13 

-.1050 

47 

.094 

0.000 

.2230 

-.1022 

.3102 

.4004 

-.1040 

.4597 

.5113 

-.1032 

.5368 

.5987 

-.1028 

' 48 

.094 

1 .250 

.2052 

-.1019 

. .2897 

.3785 

-.1032 

.4425 

.4936 

-.1036 

.5194 

.5891 

-.1031 

49 

.094 

' .417 

.1941 

-.1026 

.2781 

.3696 

-.1042 

.4423 

.4875 

-.1043 

.5148 

.601 1 

-.1042 

50 

.094 

. .583 

.1783 

-.1019 

.2603 

.3504 

-.1032 

.4281 

.4719 

-.1041 

.5127 

.6505 

-.1039 

51 

.094 

, .917 

.431 1 

-.1027 

.5525 

■ .6787 

1 -.1041 

, .7727 

.8147 

-.1036 

.8412 

.9047 

-.1032 

52 

.063 

0.000 

.2074 

-.1009 

.2949 

.3837 

-.1022 

.4522 

.5161 

-.1022 

.5820 ■ 

.6995 

-.1012 

53 

.063 

.250 

.1870 

: -.1012 

.2779 

.3693 

-.1032 

.4398 

i I .5025 

1 -.1029 

■ .5719 

.6951 

-.1022 

54 

.063 

.417 

.1746 

-.1027 

.2638 

.3599 

-.1034 

.4337 

1 .4940 

1 -.1041 

' .5681 , 

.6979 

-.1037 

55 

.063 

.583 

.1639 

, -.1024 

, .2531 

.3519 

-.1043 

.4374 

; .5086 

■ -.1045 

, .6055 : 

' .6876 

' -.1045 

56 

.031 

0.000 

.1913 

1 -.0898 

.2770 . 

.3588 

-.0911 

.4347 


.5121 

! -.0894 

! . 60 " 72 “^ 

; .7501 I 

-.0872 I 

57 

.031 

.250 

.1788 

1 -.1011 

: .2691 : 

.3566 

-.1025 , 

.4329 


.5070 

1 -.1020 

.6047 

’ .7516 

-.1002 , 

58 

.031 

.417 

.1699 

-.1020 

.2609 1 

.3521 

-.1027 1 

.4297 


.5041 

-.1033 

.6095 


.7560 

-.1025 

59 

.031 

.583 

.1720 

-.1013 

.2649 1 

.3647 

-.1031 ! 

.4547 


.5384 

-.1043 

.6409 


.8085 

-.1035 

60 

.031 

.750 

.2074 

-.1025 

.3035 , 

.4097 

i -.1046 

.5029 


.5845 

-.1047 

.6990 


.8589 

-.1042 

61 

.375 

-.583 

.6316 

-.1008 

.7842 1 

i .9392 

; -.0998 

1.0862 


1.2227 

-.1002 

1.3663 


1.4603 

-.1000 

62 

.156 

-.583 

.5584 

-.1018 

.7107 I 

.8762 

1 -.1033 

1.0178 


1.1314 

-.1041 

1.1961 


1.2402 

-.1043 


C\ 

M 


TABLE V. -Continued 
(e) M = 4.60 


1 






a 

= 







I 




1 

■8 1 

5.9 1 

10.9 1 

15.9 

• 20.8 

25.9 

Tube 

>^'/l 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward. 

Windward 

Leeward 

\ 

■ 948 

O.QQO 

.0197 

_.1415 

.081 1 

.0685 

.1617 

.0272 

.2640 

.0051 

■ 3871 

-.0113 

.5350 

-.0182 

.7004 

-.0224 

? 

■896 

Q.OQQ 

.0247 

.1403 

.0732 

.0634 

.1556 

.0168 

.2596 

-.0072 

.3856 

-.0245 

.5355 

-.0318 

.7050 

-.0362 

_3__ 

.044 

0.000 

.0221 


. .0721 


.1557 


.2608 


.3873 


.5362 


.7061 



■ 838 

-^-115 


-.1508 

.0821 

.Q7_13 

...1681 

.0192 

.2733 

-.0089 

.3985 

-.0271 

.5469 

-.0325 

.7154 

-.0332 


■ 857 

-.-182 

10183 

■ 1843 

.1042 

■0Z1 2 

.2009 

.0287 

.3116 

-.0048 

.4377 

-.0263 

.5865 

-.0344 

.7518 

-.0392 

6 

■ 7a.L. 

-O.QOQ 

-■Q-a69 

■0573 

__ .0196 

.01.24 

.0697 

-.0116 

.1369 

- 0258 

.2249 

-.0364 

.3361 

-.0393 

.47‘37 

-.0430 

7 

■ 7.19 

-iLQOO 

-.0184 

■0298 

-.0015 

-.0058 

.0419 

-.0229 

.1078 

-.0326 

■ 1947 

-.0402 

.3054 

-.0414 

.4439 

-.0439 

_a_j 

■719 

-105 

-.0221 

■0167 

-.0088 

-.0119 

.0282 

-.0261 

.0890 

-.0336 

.1688 

-■0395 

.2703 

-.0402 

.4018 

-.0425 


■ 733 


.0287 

■ 1576 

. .0868 

.0753 

.1730 

.0188 

.2769 

-.0107 

.4003 

-■0305 

.5458 

-.0372 

.7105 

-.0412 

IQ-j 

■ 751 

_^2a9_ 

.0150 

■ 1766 

.1003 

.0880 

.1941 

.0254 

.3008 

-.0076 

.4254 

-.0286 

.5736 

-.0358 

,73“94 

-.0401 


■ 770 


.0111 

i2Q25 

-1127 

■ Q9_95 

■ 2203 

.0322 

.3433 

-.0034 

■ 4727 

-.0254 

.623? 

-.0326 

.7857 

-.0383 

12 

■ 625 

-oiooo 

-.ggse 

il355 ■ 

.0110 

_ .0038 

.0478 

-.0109 

.1077 

-.0187 

.191 1 

-.0244 

.2994 

-.0244 

.4364 

-.0256 

[j3 . 

.625 

—131 


m.67- 

--■0106 

-.0153 

■0288 

_ -.0303 

.0930 

-.0380 

.1781 

-.0440 

.2883 

-.0443 

.4275 

-.0461 

. 14 

.625 

- .218 

-1q267 

.0119 

-.0139 

-.0172 

.0238 

-.0312 

.0858 

-.0385 

.1670 ■ 

-.0440 

.2719 

-.0442 

.4093 

-.0459 

13 

.625 

.306 

-.0227 

■ 0236 

-.0060 

-.0097 

■0347 • 

-.0274 

.0964 

-.0369 

.1705 

-.0435 

.2600 

-.0441 

.3679 

-.0461 

. 16 

.639 

.410 


17_60 

.0985 

.0857 

.1913 

.0226 

.2971 

-■0102 

.4180 

-.0306 

.5588 

-.0371 

.7099 

-.0413 , 

17 

.658 

.477 

1q169 

^1.927 

.1064 

.0912 

■ 2108 

.0274 

.3254 

-.0071 

.4502 

-.0280 

.5962 

-.0346 

.7570 

. -.0396 

18 

676 

.543 

.0111 

■2048 

.1131 

.0991 

■ 2247 

.0313 

.3629 

-.0042 

.4971 

-.0“249 

1 .6463 

-.0323 

, .8043 

: -.0391 

19 

500 

Q.QOQ 

-.0238 

.0156 

--.0118 


■0291 

_ -.0284 

.0958 

-.0366 

.1856 

-.0421 

, .3002 

-.0440 

.4417 

-.0452 . 

20 

■ 500 

.777 


■0111 

-.0149 

-.0166 

.0234 

-.0305 

.0906 

-.0381 

.1787 

-.0432 

.2933 

-.0452 

.4360 

I -.0463 

, 21 

■ 500 

^--.370 

^ii26:L_ 

.0125 

--■0148 

-.0163 

.0249 

-.0307 

.0904 

-.0387 

. 1 757 

-.0438 

.2850 

-.0454 

.4292 

. -.0464 

2? 

■500 

^ .518 

-.QZ19 

.0266.. 

^-■0058. 

-.0083 

.0409 

-.0266 

.1057 

-.0364 

.1836 

-.0423 

.2776 

-.0448 

.3988 

' -.0460 

1 23 

.514 

i— ..660 


■ 1866 

.1011 

.0870 

■ 2040 

.0218 

.3162 

-.0116 

.4346 

-.0307 

1 .5639 

-.0361 

.6880 

-.0408 

1 24 

■ 533 

-^727 

1q159 

.1973 

1072 

.^8 

■ 2165 

^0257 

.3436 

-.0090 

.4708 

! -.0285 

, .6121 

-.0343 

• .7600 

-.0398 

; 23 

■ 551 

.793 

.QAQ6 

-.2054 

■ 1131 

■ 0983 

_.2249 

.0304 

.3764 

-.0052 

.5187 

-.0244 

, .6660 

. -.0318 

.8175 

-.0388 , 

1 

,..3Z5_ 


-.02.43 

■0137 

-■0125 

-.0141 

.0255 

-.0289 

.0942 

-.0”370 

.1848 

1 -.0417 

. .3010 

-.0439 

.4426 

-.0452 

1 27 

..47S 

L- .250 


!qiq7 

--■0154 

-.0171 

.0237 

-.0312 

.0898 

-.0385 

.1793 

-.0428 

, .2936 

I -.0448 

.4349 

-.0461 : 

I 28 

■ 375 

.417 

^i02Z2_ 

.0098 

1 -.0162 

-.0182 

.0218 

-.0322 

.0879 

-.0394 

.1776 

! -.0431 

, .2949 

-.0449 

.4360 

-.0461 

1 29 

375 

-. .583 

-.gg74 

.0156 

.0029 

-.0068 

.0390 

-.0188 

.0975 

-.0246 

.1818 

, -.0283 

.2839 

• -.0298 

■ 4229 

. -.0307 

3Q 

, ,3Z5_ 

^ .750 

-.0264 

.0166 

f--.0134 

-.0155 

■ 0277 

-.0307 

.0822 

' -.0386 

.1462 

-.0432 

.2251 

' -.0453 

.3248 

-.0463 

1 31 

, .375 

1^833 

-.0232 

■ 0254 

-.0093 

-.0117 

.0382 

-.0280 

.1009 

-■0371 

.1622 

1 -.0425 

i .2263 

. -.0450 

.3082 

-.0465 

‘ 32 

: .375 

:_..9i7 

-.QZ15 

.0279 

^.-■0064 

-.0079 

^0-422 

-.0257 

1 137 

-.0362 

.1865 

I -.0421 

! .2641 

' -.0445 

.3386 

-.0462 

1 33 

' .250 1 0.000 


] .0139 

' -.0134 

^-■0152 

■ 0262 

-.0296 

.0969 

. -.0374 

1 .1871 

i -.0412 

, .3051 

-.0437 

.4455 

-.0451 

i 34 

4_.25Q_ 

I .250 

1 -.0266 

j .gg96 

-.0150 

1 -.0173 

■ 0220 

-.0314 

.0947 

1 -.0385 

1 .1881 

-.0421 

.3064 

-.0442 

.4463 

-.0456 

! 35 

, ■250_ 

1 .417 

' -.0266 

iK185 

-.0163 

] -.0176 

.0205 

-.0314 

1 .0914 

, -.0386 

i .1848 

-.0421 

.3007 

, -.0443 

.4429 

■ -.0457 

: 36 

1 .250 

.583 

1 -.0287 

J ^io ■■ 

-.0167 

-.0194 

.0204 

-.0333 

1 ,0847 

: -.0400 

1 .1698 

-.0428 

.2772 

-.0445 

.4084 

-.0457 

. 37 

L2^ 

■ 750 


1 ilQ-90 

-.0157 

-.0177 

.0195 

-.0322 

, .0728 

-.0403 

.1425 

, -.0435 

i .2326 

I -.0451 

■ 3492 

-.0462 ■ 

, 38 

1 .750 

: .833 

1 -.0255 

J D-121 

-.0133 

-.0146 

1 .0227 

-■0301 

1 .0742 

-.0389 

.1390 

. -.0430 

.2214 

-.0448 

.3319 

-.0459 

‘ 39 

* .250 

.917 

^.0240 

4 .0-1-41 

-.0101 

-.0109 

i .0251 

^0285 

1 .0758 

-.0386 

.1367 

1 -.0440 

1 .2154 

■ -.0463 

.3190 

-.0476 

, 40 

..156_ 

0.000 

-■0267 

J .0141 

-.0146 

-.0169 

. .0265 

-.0310 

1 .0955 

-.0377 

.1864 

' -.0409 

.3046 

-.0432 

.4454 

-.0446 

4JL 

■ 156_ 

.250 

-.0291 

■0115 

f^.0167 

-.0197 

.0237 

-.0333 

1 .0964 

-.0391 

.1892 

. -.0422 

.3070 

-.0443 

.4478 

-.0457 

Li2_ 

.156_ 

1-^417 

-.0101 

.0082 

--■0180 

^-0207 

.0200 

-.0347 

1 .0924 

-.0401 

.1832 

-.0432 

.2987 

-.0454 

.4358 

-.0466 

, 43 

156 

F.583 

-.0.0.94 

^056 

-.0010 

-.0124 

.0281 

-.0224 

1 .0830 

I -.0262 

.1694 

' -.0295 

.2706 

-.0314 

.3959 

-.0327 

, 44 

■ 156 

. .750 

-.0215 

J HQ25 

-.0148 

-.0116 

- -0121 

-.0265 

! .0616 

I -.0323 

! .1391 

‘ -.0355 

.2325 

-.0377 

.3508 

-.0392 

45 

■ 156 

4 .833 

-.0232- 

^0-41 

1 -.0170 

-.0184 

_.0134 

-.0339 

1 .0636 

-.0419 

: .1328 

-.0459 

.2263 

-.0485 

.3408 

-.0499 

, 46 

. .15.6 

j ..917 

L:;.P266 

J 

! -.0143 

-.0157 

.0140 

-.0311 


; -.0414 

.1257 

-.0474 

.2117 

-.0493 

.3163 

-.0507 

47 

■094^ 

. Q.OQQ 

1 -.0130 

. -.0374 

i -.0408 

-■oZsi 

. -.0304 

-.0475 

, -.0114 

, -.0472 

.0193 

-.0497 

.0598 

-.0514 

.1261 

-.0525 


, .09.4- 

250 1 -.QA35 

-.0429 

- -.0428 

L-.048Q 

‘ -.0361 

1 -.0480 

; -.0191 

, -.0473 

.0172 

-.0494 

.0678 

-.0507 

.1295 

-.0520 

49 

• 094 

■ ..417 

, -.0436 

, -.0441 

: -.0440 

, -.0489 

, -.0371 

1 -.0481 

1 -.0203 

-.0472 

1 .0155 

-.0495 

.0641 

-.0507 

.1275 

-.0522 

. 60 

; .094 1 .583 1 -.0134 

! -.0452 

^-0435 

- 0485 

-.0397 

! -.0472 

. -.02^ 

-.0461 

.0057 

-.0482 

.051 1 

-.0496 

.1116 

-.0509 

, 5-L 

, .094 

.9.17 

1 -.0259 

■ --0Q18 

^t,Q158 

, -.0-178 

, .0066 

; -.029_8 

1 .0486 

. -.0404 

.1162 

-.0456 

.2015 

-.0477 

.3036 

-.0490 

.52 

: .063 

Q.QQO 

! -.0418 

-.0407 ■ 

^-■0415 

-■■0465 

; -.0350 

-.0455 

-.0206 

, -.0456 

.0073 

-.0479 

.0515 

-.0493 

.1178 

-.0503 


, .063 

. .250 

■L.T.OllI 

, -.0451 

i -.0442 

r^.0489 

-.0394 

-,047_0 

• -.0260 

-.0466 

' .0033 

-.0483 

.0480 

-.0499 

.1106 

-.0513 

' 54 

1 .063 

■ .417 

-.0428 

-.0473 

■ -.0444 

-.0492 

-.0413 

-.047_6 

-.0285 

-.0470 

.0008 

-.0490 

.0443 

-.0505 

,1041 

-.0517 

55 

, .063 

■ .583 

^•r.Q±41 

-.0496 

^-.0437 

, -.0491 

-.0435 

• -.0485 

• -.0334 

-.0482 

-.0073 

-.0504 

.0341 

-.0520 

.0914“ 

-.0530 

_5fi__ 

.. .051- 

0.000 

! -.0126 

-.0296 

^-.0342 

-■0-322_ 

-■0297_ 

. -.0300 

-.0186 

-.0299 

.0059 

-■0321 

.0471 

-.0335 

.1104 

-.0345 

57 nil 

, .250 

: .-.0126 

-.■0475 

, -.0440 

-.0486 

-.0421 

_ -.047_0 

-.0304 

■ -.0466 

-.0058 

-.0485 

.0371 

-.0501 

.ioy4 

-.0513 

_5fi JJiL 

.417 

.--.0120 

-.0484 

, -.0426 

-.0477 

- 042^. 

_ -.047_0 

-.0325 

-.0468 

-.0077 

-.0487 

.0343 

-.0501 

.0958 

. -.0515 

59 

_..03i. 

. .583 

, -.0.421 

, ^Q.48.4_ 

I -.0423 

-.0477 

-.0427 

-.0474 

-.0335 

-.0476 

-■01 18 

-.0497 

.0278 

-.0513 

.0899 

-.0524 

60 

■031_ 

- -.700 

- 0479 

-.0484 

L-.Q4Q5 

—-■0163 

-.0430 

-.0477 

-.0324 

-.0482 

-■0035 

-.0504 

.0462 

-.0520 

.1168 

-.0533“ 


.375 

.-.583 

. -.0239 

.0135_ 

. -.0128 

-.0151 

■0263 

-.D29_9 

• .0915 

-.0376 

.1768 

-.0419 

.2873 

-.0436 

.4317 

-.0446 

_&2_ 

■ 15.6. 

■ -.583 

-.0292 

^-030, 

■ -.0191 

- --0225 

■ 0151 

- -.0358 

.0779 

-.0416 

.1671 

-.0451 

.2742 

-:0475 ■ 

.404"8” 

-.0490' ' 



TABLE V.“ Concluded 
(e) Concluded 


a = 





30.8 

35.6 

40.8 

45.8 

50.8 

55.8 

1 60.8 

.Tube 

//I 

T/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeword 

Windward 

Leeward 

, 1 

.948 

0.000 

.8734 

-.0256 

1.0427 ^ 

1.2400 

-.0276 

1.4155 ' 

1.5932 

-.0284 

1.7354 

1-8417 

-.0284 

? 


. 0.000 

.8815 

-.0391 

1.0522 ! 

1.2516 

-.0413 

1.4265 I 

1.5854 

-.0418 

1.7147 

1.8210 

-.0426 

3 

.844 

: 0.000 

.8829 


1.0545 : 

1.2503 


1.4196 

rT5466 


1.6786 

1.7909 


4 

.838 

.115 

.8876 

-.0352 

1 .0552 


1.2448 

-.0388 

1.4015 

1.5196 

-.0378 

1.6487 

1.7535 

-.0375 


.857_ 

.182 

.9170 

-.0430 

1.0743 

. _ ' 1.2502 

-.0458 

1.3923 . 

1.5041 

-.0468 

1.6104 

1.6930 

-.0460 

6 

.781 

o.onn 

.6294 

-.0447 

.7912 

1 .9770 

-.0466 

1.1417 , 

1.3593 

-.0473 

1.5694 

1.7207 

-.0462 

1 7 

.719 

0.000 

.60.35 

-.0452 

.7704 

1 .9592 

-.0472 

1.1590 ; 

1.3772 

-.0477 

1.5645 

, 1.6999 

-.0461 

1 8 

.719 

.105 

.5578 

-.0434 

.7280 

.9317 

-.0448 

1.1459 1 

1.3728 

-.0454 

1.5651 

1.6993 

-.0437 

1 ^ 

.733 

22.3 

.8752 

-.0441 

1.0132 

1 1.1255 

-.0461 

1.2589 1 

1.4382 

-.0471 

1.5962 

1.7035 

-.0461 

10 

.751 

.289 

.9081 

-.0432 

1.0659 


1.2120 

-.0456 

1.3100 


1.4606 

-.0463 

1.5932 

1.6823 

-.0459 

11 

.770 

.356 

.94.39 

-.0426 

1.0923 


1.241 1 

-.0454 

1. 32414 


1.4444 

-.0466 

1.5461 

1.6112 

-.0455 

1? 

.625 

0.000 

.5978 

-.0260 

.7692 


.9684 

-.0266 

1.1775 

1.3831 

-.0268 

1 .5429 

! 1.6621 

-.0249 

1.^ 

.625 

.131 

.5936 

-.0466 

.7674 


.9693 

-.0479 

1.1798 1 

1.3852 

-.0485 

1.5454 

, 1.6624 

-.0468 

14 

.625 

.218 

.5745 

-.0465 

^527 


.9669 

-.Q476_ 

1.1834 , 

1.3893 

-.0483 

1.5491 

1.6630 

^ -.0467 

1.^ 

.625 

.306 

.5218 

-.0469 

.7126 ; 

.9461 

-.0480 

1.1797 1 

1.3926 

-.0484 

1.5526 

1.6632 

-.0469 

16 

.6.39 

.410 

.8412 

-.0443 

.9332 , 

1.0885 

-.0468 

1.2658 

1.441 1 

-.0475 

1.5704 

1.6565 

-.0468 

17 

.658 

All 

.9174 

-.0430 

U307 

1.1555 

-.0457 

1.3038 

1.4540 

-.0464 

1.5607 

1.6309 

-.0454 

! 18 

.676 

..543 

.9544 

-.0436 

U18.30 


1.1897 

-.0465 

1.3074 ‘ 

1.4261 

-.0469 

1.5061 

1.5559 

-.0460 

19 

.500 

0.000 

.6092 

-.0462 

.7837 


.9842 

-.0466 

1.1899 , 

1.3704 

-.0475 

1.4964 

1.6059 

-.0469 

?0 

.500 

.222 

.6060 

-.0474 

.7830 


.9887 

-.0481 

1.1982 

1.3788 

-.0486 

1.5035 

1.6098 

-.0479 

( 21 

.500 

.370 

.6027 

-.0473 

^38 


.9959 

-.0479 

1.2054 ' 

1.3851 

-.048_5 

1.5038 

1.6075 

-.0478 

22 

.500 

.518 

.5678 

-.0469 

.7740 ' 

1.0032 

-.0475 

1.2172 . 

1.3923 

-.0479 

1.5004 

1.5962 

-.0471 

1 2."^ 

.514 

660 

.7864 

-.0443 

.9105 ' 

1.0986 

-.0465 

1.2788 

1.4214 

. -.0472 

1.4934 

1.5640 

-.0464 

24 

.533 

.111 

.8830 

-.0437 

.9930 

; 1.1570 

-.0460 

1.3081 

1.4284 

-.0466 

1.4839 

1.5387 

-.0457 

■ 25 

.551 

.793 

.9479 

-.0433 

1.0470 

, 1.1849 

-.0455 

1.3027 

1.3945 

-.0461 

n.4317 

1.4678 

-.0452 

1 26 

..375 

0.000 

.6098 

-.0461 

.7841 


.9860 

-.0470 

1.1890 

1.3267 

-.0475 

1.4446 ' 

1.5469 

-.0469 

27 

.375 

.250 

.6056 

-;0472 

.7851 


.9866 

-.0480 

1.1873 

1.3172 

-.0485 

1.4382 , 

1.5421 

-.0479 

^28 

.375 

.417 

.6081 

-70470 

.7924 


.9919 

-.0479 

1.1820 

1.7950 

-.0485 

( .4229 

1.5281 

-.0479 

29 

.375 

.583 

.5987 

-.0321 

.7643 


.9430 

-.0326 

1.1039 ' 

1.2171 

-.0326 

1.3657 

1.4715 

-.0320 

30 

.375 

.750 

.47.53 

-.0473 

.6446 


.8159 

-.0479 

.9802 , 

1.1278 

-.0481 

1.2749 

1.3762 

-.0474 

31 

.375 

.833 

.4490 

-.0475 

.6117 


.2879 

-.0481 

.9593 1 

1.1 197 

-.0484 

1.2495 

1.3390 

-.0476 

32 

.375 

.917 

.433.3 

-.0478 

.5888 


.7602 

-.0480 

.9261 

j 1.0776 

-.0483 

1.1776 

: 1.2557 

' -.0475 ' 

33 

.250 

Q.OQO 

.6084 

-.0461 

.7829 


.9790 

-.0458 

1.1557 , 

1.2506 

-.0474 

1.3707 

1.4550 

r^.0'467 

34 

.250 

.250 

.61.3.3 

1 -.0465 

.7915 


.9821 

-.0475 

1.1421 1 

, 1.2471 

1 -.0479 

1.3701 

I 1.4544 

-.0473 

35 

.250 

.417 

.6114 

! -.0468 

.7758 


.9512 

-.047_6._ 

1.1066 i 

, 1.2330 

! -.0481 

1.3556 

i 1.4390 

-.0471 

36 

.250 

.583 

.5651 

' -.0467 

.7225 


.8939 

-.0476 

1.Q521 ; 

1.1966 

■ -.0481 

1.3159 

1.4009 

-.0474 

37 

2.50 

.750 

.4965 

-.0472 

.6455 


.8140 

-.0_48A 

.9733 ' 

1.1135 

■ -.0487 

1,2198 

1 1.3000 

-.0479 i 

38 

.250 

■ 83.3 

.4810 

-.0470 

.6346 


.8019 

: -.0479 

.9583 ! 

1.0838 

-.0483 

1.1825 

1 1.2570 

-.0475 , 

39 

.250 

1 .917 

.4496 

-.0489 

.6002 


.7578 

I -.0494 

.8979 

, 1.0083 


1.0996 

: 1.1695 

-.0486 1 

40 1 

156 

0.000 

.6071 

-.0459 

.7787 , 

.9615 

-.0465 

1.0979 : 

■ 1.1994 

: -.0468 

1.2699 i 

1.3081 

-.0459 

41 1 

.156 

.250 

.6118 

-.0468 

.7757 , 

.9503 

-.0477 

1.0880 

1.1990 

, -.0478 

1.2702 

1.3120 

-.0468 

42 1 

.156 

.417 

.5900 1 

-.0476 

.7435 , 

.9179 

-.0486 

1.0648 

1.1878 

1 -.0488 1 

1.2586 

1,301 1 

-.0476 , 

43 1 

.156 

.58.3 

.5429 ■ 

-.0352 

.6984 


.8655 

-.0352 

1.0220 . 

1.1479 

1 -.0352 1 

1.2172 

1.2594 

-.0341 

44 1 

.156 

i .750 

, .4977 ; 

-.0412 

.6487 


.8071 

-.0418 

.9586 

1.0757 

-.0420 

1.1424 

1.1864 

-.0408 • 

45 ; 

.156 

.8.3.3 

.4848 1 

-.0523 

.6322 


.7912 

-.053_0 

.9340 

1.0441 

-.0533 1 

1.1066 : 

1.1498 

-.0517 

46 1 

156 

917 

.45.38 

-.0529 

.5876 


.7384 

-.0535 

, .8687 

.9716 

-.0540 1 

1.0310 1 

1.0755 

-.0523 

47 1 

.094 

0.000 

.2166 , 

-.0544 

.3198 


.4289 

-.0545 

.4992 

.5586 

-.0541 : 

.5802 

.6337 

-.0525 

48 1 

.094 

.250 

.208.3 : 

-.0540 

.2974 


.3995 

-.0541 

.4814 ' 

.5413 

-.0542 1 

.5615 , ■ 

.6191 

-.0527 

49 ! 

.094 

.417 

.7048 ' 

-.0540 

.2910 


..3.876 

-.0543 

.4781 

.5349 

-.0546 ! 

.5563 

.6220 

-.0528 

50 1 

.094 

.583 

.1871 1 

-.0527 

.2704 


.3730 

-.0532 

.4643 

.5194 

, -.0534 

.5500 1 

.6748 

-.0517 

51 : 

.094 

I .917 

.4348 : 

-.0510 

.5695 


.6993 

-.0519 

.8066 

.8630 

; -.0519 

.8761 , 

.9287 

-.0502 


.06.3 

! 0.000 

.208.3 

-.0520 

.3105 


.4129 

-.0524 

.4808 

.5531 

-.0522 

.6116 

.7225 

-.0503 

53 1 

.06.3 

.250 

.1944 , 

-.0531 

.2843 


.3875 

-.0532 

.4685 

.5398 ' 

‘ -.0533 

.6003 ■ 

.7170 

-.0513 i 

54 , 

.06.3 

.417 

.181 1 

-.0537 

2714 


.3731 

-.0537 

.4637 

.5320 : 

-.0542 , 

.5947 1 

.7236 

-.0521 

55 

.06.3 

.58.3 

.1684 

-.0548 

.2574 ; 

.3681 

-.0552 

.4665 . 

.5431 

-.0554 

.6269 ; 

.7399 

' -.0535 

56 

.031 

0 000 

.1964 

-.0358 

.2905 

.3825 

-.0357 

.4569 1 

.5420 ' 

-.0344 ! 

.6282 


.7646 

-.0322 

57 

.031 

.250 

.1863 

-.0532 

2753 


.3703 

-.0532 

.4542 . 1 

.5371 

-.0526 1 

.6234 


.7659 

-.0505 

58 

.031 

.417 

.1749 

-.05.33 

.2655 


.3618 

-.0534 

.4551 


.5350 

-.0534 , 

.6268 


.7725 

-.0513 

59 

,031 

.58.3 

.1719 

-.0545 



.3720 

-.0548 

.4781 


.566^^ 

-.0548 1 

.6618 


.7838 

-.0525 

60 

.031 

.750 

.21 1 3 

-.0551 

3128 


.4250 

-.0554 

.5291 


.6164 

-.0553 1 

.7140 


.8553 

-.0532 

61 

.375 

-.583 

.5996 

-.0455 

.7685 


.9482 

-.0464 

1.1127 


1.2243 

-.0468 1 

1.3727 


1.4789 

-.0463 

■62 

_L56 

-.585 

.5499 

-.0513 

■.ZQ6Q 


.8737 

-.0520 

1.0308 


1.1576 

-.05*2^ 

1.2244 


1.2685 

-.0512 



o^ 


TABLE VI. -PRESSURE COEFFICIENTS FOR MODEL 6 
(a) M = !.60 



a = I 


x'/l 

y/b/2 

_ -4.8 


5.3 

10.2 

15.3 

20.3 

25.3 

Tube 

Windward 

Leeward 

Windward* 

Teeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 



1 

■sM:l 

0.000 




■msn 


—ill ■ 

m:MsH 


mmimm 


mmasnim 


■Kkfsn 


2 


.333 



mm i 1 1 ■ 

■MK.M 




^li ] \m 



■KfAn 


MkVZB 

-.4067 

3 


.583 


■KifcVJsM 



.9743 


■mOsw 



m:E» 

■tVisM 


■Kiiyn 




TABLE Vl.-Continued 
(o) Concluded 


a = 





1 30.2 

1 35 2 

i 40.3 

' 45 3 

i 50.3 

55.2 

60.3 

Tube 

x'/i 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 Windward 

Leeward 

Windward 

' Leeward 

1 Windward , Leeward 

1 

.958 

0.000 

1.5015 

-.4711 

1.5453 

-.4161 

1.5754 

-.4271 

1.5855 

-.4369 

I 1.57'93 

-.4086 

1.5599 

1.5277 

, 

.958 

, .333 

1.4943 

-.4807 

1 1.5439 

-.4251 

1.5747 

-.4390 

1.5806 

-.4479 

' 1.5771 

-.4170 

1.5613 

1.5275 

■ 3 

,958 


1.4704 

-.4735 

, 1.5213 

^-.42_97 

1.5545 

-.4444 

1.5660 

-.4527 

! 1.5648 

-.4209 

: 1.5465 

1.5144 

4 

.958 

,750 

1.4116 

-.4630 

1.4694 

-.4301 

1.5064 

-.4442 

1.5250 

-.4524 

, 1.5251 

-.4211 

1.5140 

1.4850 

' 5 

.917 

; 0.000 

1.3579 

-.4421 

1.4391 

-.4224 

1.56'76 

-.4356 

1.5541 

-.4465 

1 1.5823 

-.4179 

' 1.5953 ■ 

1.5885 

i 6 

.917 

.333 

1.3467 

-.4380 

1.4312 

-.4264 

1.4997 

-.4407 

1.5450 

-.4503 

1.5750 

-.4207 

1.5900 

1.58)9 

7 

.917 

.583 

1.3031 

-.4272 

1.3896 

-.4302 

1.4617 

-.4460 

1.51 14 

-.4548 

1.5458 

-.4235 

, 1.5598 

1.5565 

8 

.917 

.750 

1.1787 

-.4162 

1.2766 

-.4305 

1.3563 

-.4456 

1.4190 

-.4541 

1.4600 

-.4234 

, 1.4898 

1.4944 

9 

,875 

0.000 

1.1792 

-.4017 

1.2977 

-.4245 

1.4012 

-.4384 

1.4803 

-.4493 

1.5374 

-.4199 

! 1.5797 

1.5948 

in 

,875 

.333 

1.1638 

-.3990 

1.2863 

-.4277 

1.3874 

-.4428 

1.4697 

-.4527 

1.5265 

-.4225 

1 1.5709 , 

1.5860 

n 

,875 

.583 

1.1104 

-.3925 

1.2311 

-.4319 

1.3369 

-.4484 

1.4212 

-.4569 

1.4828 

-.4255 

: 1.5275 , 

, 1.5471 

1? 

,875 

.833 

.7927 

-.4162 

.9637 

-.431 1 

1.0992 

-.4469 

1.1785 

-.4557 

1.2356 

-.4257 

. 1.2888 

1.3335 ‘ 

13 

875 

.917 

.7446 

-.4187 

.8781 

-.4277 

.9871 

-.4429 

1.0760 

-.4526 

1.1369 

-.4227 

1.1894 

1.2284 

14 

,79? 

0.000 

.9597 

-.3948 

1.0873 

-.4261 

1.2200 

-.4440 

1.3318 

-.4549 

1.4206 

-.4251 

; 1.4978 

1.5474 

1,^ 

.79? 

.333 

.9416 

-.4044 

1.0669 

-.4306 

1.1991 

-.4488 

1.3119 

-.4583 

1.4014 

-.4275 

> 1.4814 

1.5317 

16 

,79? 

.583 

.8619 

-.4113 

1.0071 

-.4358 

1.1329 

-.4535 

1.2474 

r -.4612 

1.3339 

-.4294 

: 1.4065 

1.4644 

17 

,79? 

.750 

.80?? 

-.4117 

.9228 

-.4356 

1.0335 

-.4531 

1.1365 

-.4612 

1.2135 

-.4292 

' 1.2840 

1.3379 

18 

.79? 

.833 

.7464 

-.4088 

.8740 

-.4344 

.9869 

-.4522 

1.0862 

-.4603 

1.1585 

-.4284 

1.2263 

1.279'5 

19 

,79? 

.917 

.6599 

-.4092 

.7832 

-.4357 

.8916 

-.4511 

.9844 

-.4591 

1.0519 

-.4274 

1.1139 

1.1645 

?0 

,667 

0.000 

.8375 

-.4013 

.9846 

-.4391 

1.1124 

-.4591 

1.2246 

-.4665 

1.3180 

-.4354 

1 .4053 

1.4727 

I ?1 


.333 

.8160 

-.4150 

.9652 

-.4413 

1.0922 

-.4609 

1.2058 

-.4678 

1.2984 

-.4372 

’ 1.3861 

1.4536 

1 ?? 

,887 

.583 

.7709 

-.4166 

.9143 

-.4456 

1.0374 

-.4630 

1.1476 

-.4683 

, J.236;i 

-.4369 

1.3210 

1.3899 

?.^ 

.667 

.750 

.6896 

-.4033 

.8201 

-.4453 

.9349 

-.4625 

1.0357 

-.4674 

1.1146 

-.4355 

1.1923 

1.2557 

1 ?4 

,667 

.833 

.6479 

-.3967 

.7736 

-.4488 

.8848 

-.4641 

.9833 

-.4677 

1.0597 

-.4351 

1.1354 

1.1986 

?8 

.667 

.917 

.5705 

-.4282 

.6878 

-.4566 

.7907 

-.4648 

.8828 

-.4676 

.9558 

-.4339 

1.0262 

1.0873 

?6 

.500 

0.000 

.7467 

-.4219 

.8863 

-.4513 

1.0041 

-.47.3A J 

1.1122 

-.4775 

1.2025 

-.4435 

1.2934 

1.3750 

?7 

■ 500 

.333 

.7316 

-.4261 

.8710 

-.4522 

.9882 

-.4740 

1.0941 

,--.4780_ 

1.1841 

-.4461 

1.2761 

1.3557 

28 

.500 

.583 



29 

.500 

.750 

.6018 

-.4004 

.7251 

-.4517 

.8312 

-.4761 

.9287 

-.4752 

1.0071 

-.4445 

1.0886 

1.1620 

30 

.500 

.833 

.5658 1 

-.4320 

.6862 

-.4598 

.7874 

-.4761 

.881 1 

-.4746 

.9573 

-.4437 

1.0367 

1.1095 

31 

.500 

.917 

1 ; , ' ; 1 ' ! 

32 

, .333 ' 

1 0.000 

.6727 

-.4036 

.7978 

- 4472 

.8984 

-.4750 

.9933 

-.4779 

1.0751 

-.4413 

1.1638 

1 .2489 

33 

"3^ 

I .333 

.6566 

-.4074 

.781 1 

-.4467 

.8859 

-.4749 

.9791 

-.4797 

1 .0585 

-.4465 

1.1422 

1.2290 

34 

,333 

1 .583 

.6154 

-.3864 

.7339 

-.4419 

.8360 

-.4754 

.9276 

-.4803 

1.0045 

-.4533 

1.0878 , 

1.1737 

, 35 1 

.333 1 

.750 

.5420 

-.4306 

.6520 

'-.4584 

.7422 

-.4790 

.8266 

-.4787 

.8994 

-.4510 

.9823 

1.0641 

|36 

.333 , 

.833 

.5030 

-.4513 

.6087 

-.4680 

.^0 

-.4801 

.7814 

-.4784 

.8523 

-.4501 

.9341 

1.0143 

1 

.333 

.917 

.4360 

-.4485 

.5335 

-.4689 

.6184 

-.4790 

.6961 

-.4781 

.7616 

-.4495 

.8394 

.9166 

! 38 

.208 1 

! 0.000 

.6140 

-.3905 

.7046 

-.4428 

.7788 

-.4700 

.8466 

-.4701 

.9053 

-.4353 

.9738 

1.0623 

1 39 

-208 , 

.333 

.5999 

-.3871 

.6898 

-.4384 

.7648 

-.4708 

.8312 

-.4766 

.8899 

-.4434 

.9623 

1.0496 

40 

.208 

' .583 

^42 

-.3834 

.6535 

-.4306 

.7266 

-.4677 

.7946 

-.4786 

.8532 

-.4553 

.9289 ; 

1.0222 

41 

-208 , 

.750 

.4926 

-.4409 

.5759 

-.4603 

.6452 

-.4722 

.7096 

-.4770 

.7660 

-.4542 

.8499 ' 

.9494 

1 42 

-208 1 

.833 

.4578 

-.4542 

.5380 

-.4679 

.6077 

-.4732 

.6712 

-.4764 

.7276 

-.4532 

.8188 

.9184 

43 

-208 1 

.917 

.3949 

-.4494 

.4708 

-.4670 

.^9 

-.4723 

.5957 

-.4762 

.6525 

-.4522 

.7459 

.8407 

44 

.125 

0.000 

-.0236 

-.3819 

.0059 

-.4150 

.0380 

-.4405 

.0769 

-.4515 

. 1 81 3 

-.4264 

.3758 

.5590 

' 45 1 

.125 

.333 

-.0340 

-.3708 

-.0051 

-.4308 

.0279 

-.4616 

.0678 

-.4690 

.191 1 

-.4374 

.3861 

.5707 

^ 46 ; 

.125 

.583 

-.0471 

-.4438 

-.0149 

-.4323 

.0195 

-.4639 

.1242 

-.4771 

.1880 

-.4528 

.4225 

.6104 

1 

.125 

.833 

.2958 

-.4507 

.3390 

-.4528 

.3888 

-.4675 

.4441 

“T474X^ 

.5283 

-.4522 

.7293 

.8424 

48 

.125 

.917 

.2886 

-.4483 

.3332 

-.4532 

.3831 

-.4668 

.4420 

-.4743 

.5234 

-.4512 

.6856 

.7841 

49 

.083 

0.000 

-.0243 

-.3657 

.0196 

-.3972 

.0744 

-.4_280 

.1504 

-.4460 

.2451 

-.4256 

.6980 . 

.8489 

50 

-083 

.333 

-.0281 

-.3729 

.0163 

-.4257 

.0722 

-.4558 

. 1 539 

-.4657 

.2371 

-.4365 

.7254 


.8476 ! 

51 

,083 

.583 

-.0178 

-.4366 

.0333 

-.4302 

.1106 

-.4623 

.1764 

-.4751 

.2923 

-.451 1 

.7696 


.8471 1 

52 

.083 

.750 

.0440 

-.4291 

.1026 

-.4341 

.1757 

-.4645 

.2805 

-.4741 

.3965 

-.4523 

.7176 


.8033 


53 

.042 

0.000 

-.0159 

-.3433 

.0401 

-.3846 

,1130 

-.4214 

.2120 

-.4453 

.3393 

-.4278 

.7306 


.7813 


54 

.042 

.333 

-.0222 

-.3747 

.0352 

-.4197 

.1093 

-.451 1 

.2149 

-.4635 

.3509 

-.4373 

.7256 


.7743 


55 

-042 

.583 

.0149 

-.4079 

.0793 

-.4294 

.1447 

-.4598 

.2092 

-.4730 

.5575 

-.4495 

.7150 


.7709 


56 

.042 

.750 

.0494 

-.4)32 

.1204 

-.4244 

.2078 

-.4618 

.3258 

-.4734 

.5616 

-.4515 

.6786 


.7478 


57 

.792 

-.583 

.8740 

-.4025 

1.0018 

-.4268 

1.1253 

-.4435 

1.2407 

-.4515 

1.3289 

-.4228 

1.4016 


1.4578 


58 

.208 

-.583 

.8740 

-.4025 

1.0018 

-.4268 

1.1253 

-.4435 

1.2407 

-.4515 

1.3289 

-.4228 

r 1.4016 


1 .4578 






TABLE VI. -Continued 
( b ) M = 2.16 


a. = 





- 3.7 . J 

L3 1 

^ 1 

iT3 

163 

21.3 

26.3 1 

Tube 

//i 

y / b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windword 

Leeword 

Windword 

Leeword 

Windward 

Leeword 

1 

.958 

0.000 

.2782 

.5837 

.4451 

.3836 

.6738 

.2215 

1.0531 

.0947 

1.2979 

.0074 

1.4335 

-.0874 

1.5248 

-.1695 

2 

.958 

.333 

.2769 

.5892 

.4445 

.3879 

.6775 

.2232 

1.0453 

.0949 

1.2850 

.0068 

1.4243 

-.0884 

1 .5205 

-.1733 

3 

.958 

.583 

.2758 

.5915 

.4461 

.3877 

.6758 

.2213 

1.0126 

.0944 

1.2417 

.0063 

1.3857 

-.0826 

1 .4877 

-.1642 


.958 

.750 

.2762 

.5875 

.4458 

.3846 

.6709 

.2199 

.9545 

.0932 

1.1647 

.0038 

1 .3090 

-.0774 

1.4183 

-.1542 

5 

.917 

0.000 

.2712 

.5842 

.4381 

.3823 

.6689 

.2178 

.9843 

.0864 

1.1457 

-.0009 

1 .2560 

-.0753 

1.3457 

-.1445 

6 

.917 

.333 

.2706 . 

.5824 

.4379 

.3822 

.6662 

.2173 

.9712 

.0858 

1.1324 

-.0029 

1.2445 

-.0755 

1.3380 

-.1442 

7 

.917 

.583 

,2704 

.5824 

.4397 

.3797 

.6668 

.2150 

.9224 

.0858 

1.0777 

-.0050 

1.1949 

-.0772 

1.2913 

-.1417 

8 

.917 

.750 

.2683 

.5675 

.4340 

.3749 

.6379 

.2126 

.8171 

.0855 

.9548 

-.0084 

1.0694 

-.0797 

1.1652 

-.1404 

9 

.875 

0.000 

.2675 

.5759 

.4353 

.3778 

.6603 

.2137 

.9085 

.0822 

1.0004 

-.0091 

1.0820 

-.0779 

1.1528 

-.1387 

10 

.875 

.333 

.2678 

.5754 

.4347 

.3775 

.6585 

.2139 

.8956 

.0822 

.9890 

-.0098 

1.0724 

-.0792 

1 .1 454 

-.1391 

1 1 

.875 

.583 

.2682 

.5746 

.4335 

.3751 

.6525 

. 2r50 

.8373 

.0832 

.9344 

-.0117 

1.0216 

-.0824 

1 .0998 

-.1396 

12 

.875 

.833 

-.0905 

.0014 

-.0402 

-.^81 

.0272 

' -. 10>9 

.1376 

-.1497 

.2480 

-.1841 

.3152 

-.2126 

.4674 

-.2338 

13 

.875 

.917 

-.0533 

.0598 

: oi02 

-.0119 

.0918 

-.0762 

.2241 

-.1294 

.3778 

-.1723 

.5142 

-.2039 

.6408 

-.2263 

14 

.792 

0.000 

-.0437 

.1198 

.0456 

.0107 

.1637 

-.0742 

.2621 

-.1376 

.3371 

-.1797 

.4476 

-.2125 

.5761 

-.2367 


.792 

.333 

-.0521 

.1081 

.0363 

.0006 

. 151 1 

-.0823 

.2393 

-.1439 

.3101 

-.1857 

.4110 

-.2178 

5558 “ 

-.2408 

16 

.792 

.583 

-.0586 

.0815 

.0233 

-.0085 

.1114 

-.0857 

.1751 

-.1453 

.2339 

-.1879 

.3182 

-.2198 

! .4448 

-.2420 

17 

.792 

.750 

-.0911 

-.0090 

-.0491 

-.0613 

.0175 

-.1073 

.1157 

-.1505 

.1715 

-.1864 

.3265 

-.2158 

.4453 

-.2366 

18 

.792 

.833 

-.0655 

.0440 

-.0059 

-.0264 

.0767 

-.0860 

.2006 

-.1363 

.3354 

-.1779 

.4214 

-.2102 

. 512'3 

-.2334 ' 

19 

.792 

.917 

-.0012 

.0722 

.0305 

.0049 

.0958 

-.0078 

.2055 

-.0734 

.3065 

-.1278 

.3933 

-.1736 

.4831 

-.2065 

^ 20 “^ 

.667 

0.000 

-.0574 

.1040 

.0319 

-.0034 

.1461 

-.0895 

.2461 

-.1520 

.3571 

-.1927 

.5002 

-.2231 

1 .6694 

1 -.2316 

21 

.667 

.333 

-.0596 

.0960 

.0277 

-.0069 

.1317 

-.0910 

.2144 

-.1529 

.3171 

-.1940 

. 451 1 

-.2242 

.6305 

■ -.2316 

22 

.667 

.583 

-.0889 

.0068 

-.0363 

-.0552 

.0346 

-.1103 

.1308 

-.1560 

.2497 

-.1912 

-.4139 

-.2193 

; .6189 

-.2308 

23 

.667 

.750 

-.0825 

.0263 

-.0229 

-.0445 

.0587 

-.1032 

.1682 

-.1535 

.2800 

-.1924 

.3929 

-.2215 

1 .5441 

-.2357 

24 

.667 

.833 

-.0620 

.0518 

.0080 

-.0217 

.0760 

-.0374 

.1588 

-.0674 

.2531 

-.121 1 

.3623 

-.1641 

- .5083 

-.1970 

25 

.667 

.917 

-.0055 

.0548 

.0314 

.0280 

.0690 

-.0254 

.1357 

-.0972 

.2089 

-.1623 

.3137 

-.2039 

M47 

-.2279 

26 

.500 

0.000 

-.0573 

.0983 

.0297 

-.0062 

.1356 

. -.0912 

.2062 

-.1539 

.3002 

-.1968 

.4130 

-.2236 

.5906 

-.2247 

27 

.500 

.333 

-.0682 

.0479 

.0010 

' -.0263 

.0757 

-.0977 

.1608 

-.1552 

.2802 

-.1959 

.4286 

-.2198 

.5824 

-.2244 

28 

.500 

.583 



r 




1 



i 

I 29 

.500 

.750 

-.0147 

.0484 

.0104 

1 -.0057 

,0691 

-.0291 

.1477 

-.0868 

.2423 

-, 13“64 

.3555 

1 -.1811 

.4824 

-.2097 

■ 30 

.500 

.833 

-.0182 

.0432 

.0160 

1 .0120 

.0588 

-.0378 

.1325 

-.0987 

.2247 

-.1555 

.3340 

, -.1989 

.4556 

-.2265 

L3J __ 

.500 

.917 







r ^ 


1 

32 

.333 

0.000 

-.0586 

.0681 

.0201 

-.0127 

.0881 

-.0928 

.1381 

, -.1536 

1 .2419 

: -.1968 

t .3929 

-.2088 

.5450 

-.2245 

33 

.333 

.333 

-.0744 

.0377 

-.0148 

-.0371 

.0704 

-.0963 

.1601 

-.1462 

' -2684 

-.1877 

, .3821 

-.2093 

.5264 

-.2258 

34 

.333 

.583 

-.0589 

.0463 

-.0021 

-.0234 

^ .0747 

-.0792 

, .1564 

' -.1123 

.2539 

. -.1575 

.3629 

-.2018 

.4950 

-.2254 

35 

.333 

.750 

-.0269 

.0438 

.0147 

.0045 

.0627 

-.0484 

1 .1305 

-.1067 

.2176 

-.1574 

.3211 

-.1986 

.4398 

-.2281 

36 

.333 

.833 

-.0258 

.0373 

.0101 

.0045 

.0530 

-.0478 

' .1179 

-.1 148 

.1975 

-.1772 

.2970 

-.2171 

.4103 

-.2379 

37 

. 33”3 

.917 

-.0286 

.0292 

.0104 

^ .0061 

, .0397 

1 -.0635 

! .0921 

-.1478 

.1660 

-.1955 

.2560 

-.2225 

.3604 

-.2372 

38 

.208 

0.000 

-.0723 

.0162 

-.0139 

T = T0357 ~ 

- ,0332 

1 -.0998 

, .1089 

-.1535 

.2405 

-.1870 

.3703 

-.2076 

.5040 

-.2254 

39 

.208 

.333 

-.0739 

.0385 

i -.0126 

, -.0366 

.0663 

1 -.0966 

, .1371 

-.1462 

.2334 

-.1876 

.3571 

-.2071 

.4918 

-.2256 

40 

.208 

.583 

-.0374 

; .0454 

-.001 1 

-.0142 

.0704 

-.0554 

.1375 

-.1122 

.2241 

-.1563 

.3319 

-.1869 

.4664 

-.2223 

lJ ^ 

.208 

.750 

-.0291 

1 .0407 

.0108 

■ .0019 

.0566 

-.0523 

.1175 

-.1 118 

.1975 

-.1667 

.2939 

-.2089 

.4119 

-.2329 

1 42 

! .208 

.833 

-.0281 

.0361 

.0104 

. 00'36 

.0500 

-.0544 

' .1040 

-.1294 

.1801 

-.1894 

.2738 

-.2236 

.3859 

-.2332 

1 43 

1 .208 

■ .917 

1 -.0346 

1 ^ 2ST “ 

1 :0097 

.0045 

.0358 

-.0736 

.0818 

, -.1588 

.1501 

-.1997 

.2364 

-.2251 

.3405 

-.2317 

. 44 

.125 

0.000 

1 -.2050 

: -.1751 

-.1891 

, -.1957 

-.1654 

-.1841 

-.1120 

. -.1769 

-.0449 

-.1852 

.0190 

-.2096 

.0855 

-.2254 

, 45 

.125 

.333 

i -.1997 

-.1590 

-.1810 

-.1898 

-.1485 

' -.1978 

-.1129 

-.1930 

-.0601 

-.2073 

. .0073 

-.2233 

.0749 

-.2268 

46 

.125 

.583 

. -.1883 

■ -.1534 

-.1671 

-.1757 

-.1446 

-.1944 

-.1109 

-.2057 

-.0653 

-.2108 

-.0060 

-.2305 

.0589 

-.2351 

47 

.125 

.833 

■ -.0324 

.0329 

. .0087 

-.0014 

.0412 

-.0593 

.0871 

-.1390 

.1616 

-.1971 

.2442 

-.2266 

.3380 

-.2317 

48 

.125 

.917 

-.0389 

.0288 

.0097 

.0034 

.0326 

-.0814 

.0731 

-.1636 

. 139'3 

-.2044 

.2246 

-.2231 

.3226 

-.231 1 

49 

.083 

0.000 

-.1892 

-.1886 

-.2038 

■-. 2“105 

-.1765 

-.1838 

-.1200 

■ -.1783 

-.0570 

■ -.1875 

.0062 

-.211 1 

.0735 

-.2238 

50 

.083 

.333 

-.1950 

-.1669 

-.1869 

-.1923 

-.1571 

-.1885 

■ -.1207 

-.1929 

-.0663 

-.2045 

.0009 

-.2208 

.0689 

-.2274 

51 

.083 

.583 

-.1859 

-.1502 

• -.1715 

-.1790 

-.1449 

-.1799 

-.1135 

-.1920 

-.0667 

-.2075 

-.0032 

-.2275 

. .0612 

-.2352 

52 

.083 

' .750 

-.1615 

-.1493 

-.1762 

-.161 1 

-.1368 

-.1685 

-.0990 

-.1886 

-.0427 

-.2044 

.0283 

-.2231 

.1073 

-.2306 

■ 53 

.042 

0.000 

-.1858 

-.1879 

-.2013 

-.1944 

-.1766 

-.1821 

-.121 1 

-.1778 

-.0617 

-.1887 

.0016 

-.2092 

.0704 

-.2207 

54 

.042 

.333 

-.1877 

-.1703 

-.1858 

-.1869 

-.1619 

-. 18^4 

-.1262 

-.1911 

. -.0703 

-.1994 

-.0051 

-.2157 

.0634 

-.2273 

55 

.042 

.583 

-.1726 

-.1354 

-.1667 

-.1719 

-.1337 

-.1740 

-.1134 

-.1924 

-.0650 

-.2087 

.0022 

. -.2277 

.0740 

-.2379 

56 

.042 

.750 

-.1567 

-.1434 

-.1560 

-.1477 

-.1323 

-.1662 

-.0952 

-.1869 

-.0426 

-.2036 

.0255 

-.2236 

.1042 

-.2302 

57 

.792 

-.583 

-.0438 

.0829 

.0343 

-.0057 

.1189 

-.0814 

.1797 

-.1390 

.2357 

-.1783 

,3172 

-.2066 

.4453 

-.2272 

58 

.208 

. -.583 

, -.0438 

.0829 

.0343 

-.0057 

.1189 

-.0814 

.1797 

-.1390 

.2357 

-.1783 

.3172 

-.2066 

.4453 

-.2272 



TABLE VI. -Continued 
(b) Concluded 


a = 





31 3 

36 3 

41 

3 

46.3 

51.3 

56.3 

61.3 

Tube 

x'/l 

y/b/2 

Windword 

Leeward 

Windword 

Leeward 

Windward 

Leeward 

Windward I Leeword 

Windward 

Leeword 

Windward 

Leeward 

Windward 

Leeward 

1 

.958 

0.000 

1.5941 

-.2236 

1.6513 

-.2500 

1.6914 

-.2491 

1.7133 

-.2457 

1.7086 

-.2432 

1.6924 

-.2428 

1.6724 

-.2430 

? 

.958 

.333 

1.5891 

-.2338 

1.6443 

-.2642 

1.6864 

-.2627 

1.71 17 

-.2582 

1.7109 

-.2557 

1.6993 

-.2550 

1.6702 

-.2556 

3 

.958 

.583 

1.5630 

-.2273 

1.6225 

-.2616 

1.6672 

-.2634 

1.6981 

-.2600 

1.7044 

-.2574 

1.6916 

-.2568 

1.6643 

-.2570 

4 

.958 

.750 

1.5013 

-.2183 

1.5706 

-.2589 

1.6251 

-.2641 

1.6658 

-.2603 

1.6733 

-.2579 

1.6631 

-.2569 

1.6424 

-.2575 

5 

.917 

0.000 

1.4256 

-.2058 

1.5173 

- 2522 

1 .5978 

-.2611 

1.6641 

-.2586 

1.6993 

-.2562 

1.7172 

-.2558 

1.7292 

-.2566 

6 

.917 

.333 

1.4181 

-.2041 

1.5055 

-.2507 

1.5874 

-.2612 

1.6557 

-.2590 

1.6958 

-.2571 

1.7159 

-.2568 

1.7178 

-.2576 

7 

.917 

.583 

1.3753 

-.2000 

1.4623 

-.2460 

1.5481 

-.2612 

1.6229 

-.2598 

1.6720 

-.2580 

1.6923 

-.2573 

1.6978 

-.2579 

a 

,917 

.750 

1.2484 

-.1959 

1.3436 

-.2416 

1.4408 

-.2611 

1.5283 

-.2596 

1.5876 

-.2579 

1.6210 

-.2574 

1.6400 

-.2578 

9 

.875 

0.000 

1.2265 

-.1938 

1.3443 

-.2406 

1.4628 

-.2605 

1.5666 

-.2585 

1.6413 

-.2568 

1.6933 

-.2564 

1.7282 

-.2574 

10 

.875 

.333 

1.2166 

-.1931 

1.3288 

- 2393 

1 .4488 

-.2601 

1.5553 

-.2591 

1.6335 

-.2575 

1.6855 

-.2574 

1.7137 

-.2580 

11 

.875 

.583 

1.1719 

-.1919 

1.2722 

-.2361 

1.3954 

-.2605 

1.5077 

-.2598 

1.5933 

-.2586 

1.6472 

-.2578 

1.6794 

-.2586 

12 

.875 

.833 

.6359 

-.2507 

.8736 

-.2591 

1.1084 

-.2621 

1.2444 

-.2602 

1.3366 

-.2574 

1.4056 

-.2573 

1.4581 

-.2569 

13 

.875 

.917 

.7554 

-.2459 

.8954 

-.2594 

1.0378 

-.2623 

1.1571 

-.2599 

1.2474 

-.2568 

1.3145 

-.2570 

1.3604 

-.2565 

14 

792 

0.000 

.9393 

-.2534 

1.1078 

-.2576 

1.2494 

-.2621 

1.3924 

-.2600 

1.5064 

-.2588 

1.5971 

-.2583 

1.6662 

-.2588 

15 

.792 

.333 

.8464 

-.2563 

1.0926 

-.2585 

1.2263 

-.2619 

1.3717 

-.2602 

1.4890 

-.2595 

1.5779 

-.2586 

1.6457 

-.2594 

16 

.792 

.583 

.7620 

-.2542 

1.0154 

-.2573 

1.157'8 

-.2609 

1.3025 

-.2599 

1.4180 

-.2582 

1.5088 

-.2582 

1.5734 

-.2576 

17 

.792 

.750 

.6803 

-.2484 

.9483 

-.2568 

1.0757 

-.2617 

1.1992 

-.2605 

1 .3049 

-.2586 

1.3889 

-.2586 

1.4513 

-.2581 

18 

.792 

.833 

.6996 

-.2487 

.8946 

-.2573 

1.0274 

-.2616 

1.1525 

-.2604 

1.2538 

-.2583 

1 .3360 

-.2585 

1.3960 

-.2578 

19 

.792 

.917 

.6327 

-.2314 

.8090 

-.2516 

.9397 

-.2607 

1.0587 

-.2599 

1.1540 

-.2578 

1.2316 

-.2578 

1.2868 

-.2573 

20 

.667 

0.000 

.8266 

-.2434 

.9934 

-.2561 

1.1420 

-.2617 

1.2814 

-.2619 

1.3996 

-.2612 

1.4990 

-.2600 

1.5820 

-.2603 

21 

.667 

.333 

.8041 

-.2432 

.9696 

-.2555 

1.1211 

-.2614 

1.2597 

-.2614 

1.3794 

-.2620 

1 .4767 

-.2608 

1.5606 

-.2614 

22 

.667 

.583 

.7690 

-.2439 

.9197 

-.2556 

1.0670 

-.2615 

1.2027 

-.2616 

1.3196 

-.2617 

1.4147 

-.2610 

1.4960 

-.2614 

23 

.667 

.750 

.6934 

-.2458 

.8374 

-.2555 

.9730 

-.2614 

1.0992 

-.2616 

1.2040 

-.2605 

1.2910 

-.2609 

1.3633 

-.2600 

24 

.667 

.833 

.6607 

-.2262 

.7962 

-.2533 

.9276 

-.2609 

1.0505 

-.2612 

1 . 1 535 

-.2605 

1.2386 

-.2605 

1.3072 

-.2599 

25 

.667 

.917 

.5896 

-.2446 

.7217 

-.2563 

.8427 

-.2613 

.9586 

-.2614 

1.0556 

-.2599 

1.1369 

-.2602 

1.2015 

-.2594 

26 

.500 

0.000 

.7518 

-.2415 

.9000 

-.2552 

1 .0433 

-.2616 

1.1761 

-.2627 

1.2903 

-.2627 

1 .3900 

-.2610 

1.4782 

-.2615 

27 

,500 

.333 

.7380 

-.2413 

.8829 

-.2540 

1.0262 

-.2603 

1.1593 

-.2616 

1.2721 

-.2623 

1.3712 

-.2616 

1.4605 

-.2623 

28 

.500 

.583 

^ 



29 

1 .500 

.750 

.6174 

-.2335 

■ 7524 

- 2545 

.8814 

-.2615 

1.0020 

-.2624 

1.1024 

-.2628 

1.1888 

-.2631 

1.2669 

-.2629 

30 

1 .500 

.833 

.5868 

-.2439 

.7169 

-.2535 

.8419 

-.2584 

.9592 

-.2595 

1.0569 

-.2594 

1.1410 

-.2600 

1.2168 

-.2596 

31 

! .500 

.917 







. i ^ ^ ^ 

32 

.333 

0.000 

.6879 

-.2423 

.831 1 

-.2560 

.9619 

-.2627 

1.0806 

-.2622 

1.1792 

-.2611 

1.2674 

-.2605 

1.3555 

-.2607 

33 

.333 

.333 

.6695 

-.2430 

.8114 

-.2551 

.9488 

-.2620 

1.0658 

-.2638 

1.1625 

-.2634 

1.2494 

-.2639 

1.3340 

-.2633 

34 

: .333 

.583 

.6350 

-.2422 

.7696 

-.2555 

.8999 

-.2624 

1.0156 

-.2640 

1.1098 

-.2645 

1.1942 

-.2648“ 

1.2781 

-.2647 

35 

1 .333 

.750 

.5711 

-.2457 

.6960 

-.2597 

.8154 

-.2630 

.9233 

-.2637 

1.0124 

-.2637 

1 .0908 

-.2643 

1.1703 

-.2641 

I 36 

.333 

.833 

.5378 

-.2458 

.6590 

-.2595 

.7752 

-.2630 

.8803 

-.2638 

.9676 

-.2641 

1 .0440 

-.2646 

1.1229 

-.2644 

37 

I .333^ 

.917 

.4808 

-.2446 

.5942 

-.2586 

.7044 

-.2629 

.8025 

-.2636 

.8856 

-.2637 

.9543 

-.2643 

1.0310 

-.2641 

38 

! .2081 

0.000 

.6463 

-.2423 

.7791 

-.2548 

.8834 

-.2614 

.9661 

-.2592 

1.0346 

-.2578 

1.1002 

-.2590 

1.1725 

-.2582 

39 

.208 

i .333 

.6328 

-.2433 

.7640 

-.2564 

.8699 

-.2628 

.9532 

-.2640 

1.021 1 

-.2637 

1.0852 

-.2640 

1.1609 

-.2634 

40 

.208 

.583 

.5991 

-.2413 

.7'2"68 

-.2542 

.8316 

-.2607 

.9159 

-.2621 

.9832 

-.2624 

1.0479 

-.2626 

1.1274 

-.2627 

• 41 

.208 

-750 

.5343 

-.2428 

6539 

-.2571 

.7551 

-.2626 

.8350 

-.2639 

.8978 

-.2636 

.9598 

-.2641 

1.0494 

-.2638 

I 42 

; .208 

.833 

.5046 

-.2416 

.6196 

-.2567 

.7208 

-.2621 

.7990 

-.2630 

.8607 

-.2631 

.9224 

-.2636 

1.0205 

-.2636 

' 43 

.208 

.917 

.4519 

-.2415 

.5596 

-.2563 

.6558 

-.2621 

.7286 

-.2633 

.7888 

-.2630 

.8500“' 

-.2635 

.9488 

-.2632 

I 44 

.125 

0.000 

.1467 

-.2420 

.1973 

-.2543 

.2348 

-.2575 

.2717 

-.2525 

.3178 

-.2539 

.4408 

-.2572 

.6405 

-.2574 

45 

M25 

1 .333 

.1357 

-.2436 

.1861 

-.2559 

.2241 

-.2616 

.2630 

-.2624 

.3096 

-.2624 

.4375 

-.2627 

.6534 

-.2621 

~4^ 

1 .125 

.583 

.1206 

-.2458 

.1721 

-.2571 

.2140 

: -.2629 

.2591 

-.2639 

.3697 

-.2635 

.4357 

-.2641 

.6853 

-.26'38 

47 : 

.125 ! 

.83lJ 

.4152 

-.2415 

.4837 

-.2559 

.5478 

-.2626 

.5954 

-.2638 

.6525 

-.2633 

.7529 

^.2638 

.9437 

-.2636 

48 

■ 7i'25^ 

.917 

.4038 

-.2416 

.4757 

-.2550 

.5386 

-.2626 

.5885 

-.2636 

.6483 

-.2630 

.7416 

-.2634 

.8948 

-.2632 

49 

; .083 ; 

0.000 

.1386 

-.2413 

.1974 

-.2528 

.2528 

-.2551 

.3170 

-.2519 

.4039 

-.2537 

.4866 

-.2570 

.9761 

-.2578 

50 

1 .083 

.333 

.1336 

-.2437 

.1931 

-.2565 

.2499 

-.2618 

.3160 

-.2629 

.4050 

-.2631 

.4915 

-.2636 

.9861 

-.2628 

51 

.083 

.583 

.1330 

-.2449 

.1995 

-.2562 

.2723 

-.2620 

.3509 

-.2628 

.4119 

-.2628 

.5657 

-.2631 

.9829 

-.2631 

52 

.083 

.750 

.1852 

-.2434 

.2587 

-.2564 

.3328 

-.2626 

.4107 

-.2642 

.5153 

-.2629 

.6577 

-.2636 

.9187 

-.2630 

53 

.042 

0.000 

.1391 

-.2396 

.2058 

-.2517 

.2746 

-.2551 

.3573 

-.2540 

.4617 

-.2550 

.6169 

-.2578 

.9198 

-.2586 

54 

.042 

.333 

.1320 

-.2431 

.1985 

-.2553 

.2683 

-.2607 

.3533 

-.2622 

.4614 

-.2625 

.6605 

-.2631 

.9145 

-.2623 

55 

.042 

.583 

.1522 

-.2445 

.2284 

-.2566 

.3023 

-.26"16 

.3821 

-.2625 

.4659 

-.2628 

.8022 

-.2633 

.9068 

-.2633 

56 

.042 

.750 

.1834 

-.2438 

.2621 

-.2568 

.3447 

-.2621 

.4359 

-.2638 

.5525 

-.2628 

.7901 

-.2636 

.8751 

-.2631 

57 


-.583 

.6836 

-.2370 

1.0302 

-.2410 

1.1534 

-.2441 

•1.2964 

-.2441 

1.4130 

-.2429 

1.5041 

-.2432 

1.5735 

-.2421 

58 

.208 

-.583 

.6836 

-.2370 

1.0302 

- 2410 

1.1534 

, -.2441 

1.2964 

-.2441 

1 .4130 

-.2429 

1.5041 

-.2432 

1.5735 

-.2421 


TABLE VI. -Continued 
(c) M = 2.86 





a = 1 

Tube 

x'/i 

y/b/2 

-5 

1 


4.9 

9.9 

14.9 

19.9 

24.9 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windword 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 



.1861 

.4869 

.3076 

.3263 

.4604 

.1954 

.6528 


.9054 

.0222 

1.3079 

-.0171 

1 .4802 

-.0413 

2 


.333 

.1904 

.4984 

.3142 

.3344 

.4700 

.2022 

.6615 


.9136 

.0246 

1.3028 

-.0178 

1.4756 

-.0416 

3 

■siaa 

.583 

.1908 

.4997 

.3142 

.3354 

.4702 

.2020 

.6622 


.9127 

.0251 

1.2659 

-.0204 

1.4380 

-.0425 

4 

KsKM 

■HIslII 

.1897 

.4988 

.3136 

.3343 

.4697 

.2006 

.6629 

■EEEgp 

.9116 

.0250 

1.2022 

-.0238 

1.3649 

- 0464 

5 

KlU 

gjimia 

.1841 

.4907 

.3086 

.3296 

.4643 

.1965 

.6564 


.9053 

.0170 

1.2075 

-.0313 

1.3294 

-.0504 

6 

7 

.yi / 

917 


.1853 ■ 
1 AR1 

.4921 

/tQ9Q 

.3095 
1 n 1 

.3295 

3298 

.4665 

4657 

.1973 

.6563 


.9050 

.0168 

1.1964 

-.0327 

1.3196 

-.0518 

8 

.917 

wmpsm 

■ngon 


.3081 

.3281 

.4630 

.1948 

.6520 


.9027 

.8713 

.0171 

.0168 

1 . 1 493 

1.0391 

-.0341 

-.0365 

1.2718 
1 . 1 500 

-.0557 
- 0620 

9 

.875 

KHWl 


■U-I-UB 

.3065 

.3256 

.4611 

.1936 

.6511 


.8923 

.0138 

1 .0971 

-.0382 

1.1720 

- 0603 

10 

.875 


^■usfiua 


.3072 

.3264 

.4626 

.1948 

.6516 


.8923 

.0138 

1.0884 

-.0389 

1 .1 644 

- 0617 

1 1 

.875 



■U-l-l.B 

.3076 

.3274 

.4639 

.1946 

.6527 


.8837 

.0146 

1.0387 

-.0397 

1 .1 1 74 

- 0655 

12 

minsm 


1*M*W 

.0609 

-.0079 

-.0013 

.0516 

-.0492 

.1220 

Bl*f-M-P 

.2037 

-.1076 

.3390 

-.1242 

.4486 

- 1350 

13 


H9QI 


.0651 

.0015 

.0053 

.0548 

-.0313 

.1396 


.2518 

-.0959 

.4100 

-.1151 

.5598 

- 1288 

1 4 



-.0317 

.1171 

.0257 

.0339 

.1046 

-.0277 

.2094 

PKl^P 

.3483 

-.1021 

.4513 

-.1204 

.5587 

- 1313 

1 5 

./92 

.333 

-.0380 

.1068 

.0173 

.0249 

.0949 

-.0350 

.1971 


.3334 

-.1064 

.4245 

-.1245 

.5250 

- 1353 

16 


.583 


.1025 

.0145 

.0223 

.0912 

-.0367 

.1887 


.2906 

-.1065 

.3527 

-.1244 

.4339 

-.1357 

1 7 

Ifcfcjgl 


BSESSEH 

.0467 

-.0192 

-.0132 

.0387 

-.0578 

.1057 

l*f P 

.1891 

-.1116 

.3007 

-.1279 

3714 

- 1383 

18 

■BCKM 


-.0413 


-.0071 

-.0031 

.0503 

-.0403 

.1342 


.2456 

-.1024 

.3803 

-.1210 

.5013 

- 1335 

1 9 

WtktVM 


-.0333 


.0083 

.0127 

.0565 

-.0308 

.131 1 


.2328 

-.0892 

.3657 

-.1078 

.‘^703 

- 1 241 

20 

KitsM 

■iPHIf 

-.0471 


.0094 

.0163 

.0897 

-.0441 

.1924 

^8l*lti-P 

.3292 

-.1139 

.4434 

-.1315 

.5821 

- 1399 

2 1 

taM 

.333 

-.0476 


.0091 

.0155 

.0889 

-.0452 

.1903 


.3126 

-.1139 

.4069 

-.1317 

.5347 

- 1400 

22- 

■a»a 

.583 

-.0573 

fiii'i ■ 

-.0107 

-.0052 

.0529 

-.0554 

.1227 

paprn*p 

.2067 

-.1146 

.3241 

-.1318 

.4713 

- 1363 

23 

masm 


-.0496 


-.0134 

-.0099 

.0412 

-.0472 

.1190 


.2203 

-.1079 

.3324 

-.1257 

.4580 

- 1330 

24 



-.0438 


-.0027 

.001 1 

.0497 

-.0420 

.1214 

l*f P 

.2139 

-.1069 

.3146 

-.1201 

431 4 

- 1301 

25 

Ma«a 

^Ei^l 

-.0127 

.0556 

.0099 

.0135 

.0492 

-.0100 

.1100 

m*hM-p 

.1929 

-.0932 

.2838 

-.1212 

3855 

- 1344 

26 

■aw 


-.0490 

.0981 

.0085 

.0146 

.0897 

-.0455 

.1907 


.3133 

-.1151 

.3886 

-.1268 

.5002 

- 1315 

27 

Kisa 


-.0498 

.0909 

.0060 

.0121 

.0819 

-.0466 

.1666 


.2497 

-.1131 

.3499 

-.1238 

.4914 

- 1284 

28 

■ana 
















29 

■awiM 

■1^9 

-.0505 

.0530 

-.0062 

-.0024 

.0466 

-.0475 

.1171 

-.0882 

r2053 

-.1 104 

.3059 

-.1 181 

.4203 

- 1305 

30 

■aw 

.833 

-.0294 

.0504 

-.0001 

.0042 

.0447 

-.0297 

.1069 

-.0532 

.1907 

-.0876 

.2865 

-.1135 

.3974 

-.1275 

31 


■KUEfl 















32 



-.0497 

.0974 

.0086 

.0148 

.0890 

-.0456 

.1844 

-.0894 

.2586 

-.1152 

.3191 

-.1213 

.4520 

-.1291 

33 

■hmm 

in 111 

-.051 1 

.0696 

-.0032 

.0029 

.0624 

-.0481 

.1397 

-.0867 

.2381 

-.1 114 

.3370 

-.1209 

.4573 

-.1288 

34 

KSSl 


^^SteiySfl 


-.0069 

-.0030 

.0504 

-.0475 

.1283 

-.0861 

.2209 

-.1106 

.3195 

-.1209 

.4373 ! 

-.1292 

35 

mw 

1i ill 

"W 

■HEEHl 

-.0039 

-.0004 

.0445 

-.0310 

.1071 

-.0531 

.1942 

-.0874 

.2839 

-.1145 

.3944 

-.1295 

36 


HRsU^ 

1*ii hP 

.0452 

.0057 

.0065 

.0412 

-.0185 

.0991 

-.0617 

.1753 

-.0990 

.2658 

-.1262 

.3733 

-.1376 i 

37 

R»] 


BPMW 

.0351 

.0081 

.0086 

.0320 

-.0231 

.0812 

-.0810 

.1503 

-.1151 

.2359 

-.1310 

.3335 

-.1374 ■ 

38 


ptottia 

-.0515 .0871 

.0032 

.0102 

.0797 

-.0481 

.1583 

-.0898 

.2060 

-.1131 

.3003 

-.1202 

.4383 

-.1281 1 

39 

■ 4U8 

.333 

-.0543 

.0597 

-.009 7 

-.0047 

.0539 

-.0519 

.1352 

-.0891 

.2258 

-.1117 

.3096 

-.1202 

.4295 

-.1284 i 

40 

.208 

.583 

-.0513 

.0544 

-.0094 

-.0052 

.0491 

-.0500 

.1234 

-.0825 

.2109 

-.1032 

.3001 

-.1184 

.4136 

-.1273 i 

41 

HSSl 


-.0248 

.0451 

-.0024 

-.0002 

.0407 

-.0225 

.1050 

-.0615 

.1842 

-.0935 

.2697 

-.1181 

;s77i 

— 1 7QO 

42 

lagw 




.0062 

.0069 

.0373 

-.0213 

.0920 

-.0665 

.1707 

-.1047 

.2527 

-.1251 

.3573 i - 1322 

43 

.^uo 

.yi / 



.0080 

.0086 

.0297 

-.0261 

.0772 

-.0862 

.1466 

-.1159 

.2231 

-.1258 

3189 ■ - 1320 

44 1 . ] 1:3 

0.000 

-.1053 

-.0685 

-.0990 

-.0944 

-.0722 

-.1051 

-.0456 

-.1044 

-.0172 

-.1117 

.0491 

-.1 193 

.1208 ' - 1275 

1 46 


.333 

583 

-.1099 
-.1 inq 

-.0818 
- 0838 

-.1098 
- 1 01 2 

-.1054 
-.1 005 

-.0857 
— .0860 

-.1088 
— 1 1 04 

-.0488 
— 0545 

-.1073 

-.0080 
r\i 1 Q 

-.1116 

.0426 

-.1195 

.1162 ; -.1275 

1 47 



-.0271 .0296 

.0039 

.0040 

.0260 

-.0242 

.0825 

-.0717 

— .u 1 1 y 
.1540 

— .1 169 
-.1080 

.0391 

.2325 

-.•1241 

-.1240 

.1002 ; -.1293 
.3290 - 1309 

IKlsHBEea 

IBpBB 

-.0337 1 .0281 

.0067 

.0073 

.0246 

-.0290 

.0710 

-.0897 

.1414 

-.1156 

.21 13 

-.1243 

.3058 • - 1305 


-.1036 1 -.0848 

-.1106 

-.1078 

-.0876 

-.1028 

-.0619 

-.1052 

-.0289 

-.1 121 

.0374 

-.1202 

.1077 - 1281 


-.1046 ‘ -.0912 

-.1091 

-.1105 

-.0940 

-.1040 

-.0574 

-.1077 

-.0174 

-.1134 

.0339 

-.1214 

.1029 1 - 1291 

1 D 1 1 .UaJ) , .bS3 

-.1078 

-.0893 

-.1004 

-.0983 

-.091 1 

-.1077 

-.0596 

-.1089 

-.0156 

-.1154 

.0348 

-.1242 

.0990 - 1303 



■ Bii ni m 

-.0899 

-.0899 

-.0820 

-.1012 

-.0538 

-.1113 

-.0052 

-.1163 

.0544 

-.1226 

.1260 ' - 1302 



-.0904 

-.1015 

I -.1062 

-.0921 

-.101 1 

-.0676 

-.1055 

-.0313 

-.1128 

.0337 

-.1209 

in.'^n - 19R6 

1 04 1 ,U4^ : 

-.1025 

-.0940 

-.0997 

-.1025 

-.0957 

-.1028 

-.0604 

-.1077 

-.0225 

-.1144 

.0285 

-.1717 ■ 0976 - 1781 

I 55 [ .u4^ i .583 

-.0986 

-.0860 

-.0941 

-.0927 

-.0879 

-.0985 

-.0601 

-.1086 

-.0159 

-.1154 1 .0345 

-.1251 ! .1017 - 1308 


-.0970 

-.0847 

-.0880 

-.0858 

-.0848 

-.0968 

-.0557 

-.1097 

-.0050 

-.1162 1 .0536 

- 1 731 1 1 747 ■ - 1 "^07 


!■ p»M 1 m 

.0947 

.0145 

.0186 

,0881 

-.0369 

.1862 

-.0779 

.2887 

-.1028 ; .3479 

-.1185 , 4270 - 1 287 


-.0348 

.0947 

.0145 

1 .0186 

.0881 

-.0369 

.1862 

-.0779 

.2887 

-:t 028 ! .3479 

-.1185 , .4270 -.1287 


TABLE VI. -Continued 
(c) Concluded 





29 9 

34.9 

39.9 

45 2 

49.9 

55.2 

59.9 

iTube 

x'/l 

y/b/2 

Windword 

Leeword 

Windward 

Leeward 

Windward 

Leeward 

Windward > Leeword 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.958 

0.000 

1.5852 

-.0859 

1.6533 

-.1145 

1.7123 

-.1380 

1.7541 

1.7656 

-.1403 

1.7603 

1.7399 

-.1396 

? 

.958 

.333 

1.5824 

-.0877 

1.6517 

-.1206 

1.7080 

-.1464 

1.7522 

i 1.'7716 

-.1480 

1.7663 

1.7454 

-.1471 

3 

.958 

.583 

1.5496 

-.0843 

1.6250 

-.1176 

1.6864 

-.1447 

1 .7344 

1.7598 

-.1481 

1.7596 

1.7424 

-.1474 

' 4 

.958 

.750 

1.4813 

-.0814 

1.5676 

-.1 144 

1.6354 

-.1433 

1.6951 

1.7304 

-.1488 

1.7360 

1.7250 

-.1485 

' 5 

.917 

0.000 

1.4247 

-.0801 

1.5012 

-.1095 

1.5853 

-.1384 

1.6688 

: 1.7277 

-.1462 

1.7640 , 

1.7783 

-.1467 

' 6 

.917 

.333 

1.4164 

-.0805 

1.4925 

-.1094 

1.5714 

-.1380 

1.6574 

1.7229 

-.1465 

1.7602 

1.7733 

-.1472 

' 7 


.583 

1.3716 

-.0810 

1.4510 

-.1081 

1.5307 

-.1345 

1.6199 

. 1.6916 

-.1410 

1.7366 

1.7551 

-.1410 

: 8 

.917 

.750 

1.2478 

-.0840 

1 3320 

-.1084 

1.4149 

-.1344 

1.5150 



1.6033 

-.1458 

1.6622 

1.6967 

-.1469 

9 

875 

0.000 

n'.2445 

-.0828 

1.3121 

-.1072 

1.4169 

-.1336 

1.5390 


1.6421 

-.1456 

1.7168 , 

1.7619 

-.1469 

10 

875 

^ .333 

1.2373 

-.0837 

1.3024 

-.1078 

1.3983 

-.1333 

1.5216 


1.6297 

-.1454 

1.7077 1 

1.7528 

-.1468 

1 1 

875 

.583 

1.1930 

-.0863 

1.2597 

-.1082 

1.3450 

-.1323 

1.4674 


1.5826 

-.1456 

1.6679 

1.7197 

-.1471 

' 1? 

.875 

.833 

.5194 

-.1434 

.6714 

-.1498 

.8744 

-.1492 

1.1276 


1.3196 

-.1492 

1.4261 

1.5026 

-.1482 

: 13 

.875 

.917 

.6979 

-.1392 

.8195 

-.1472 

.9539 

-.1489 

1.1 155 

i 1.2489 

-.1494 

1.3451 

1.4134 

-.I486 

14 

.792 

0.000 

.7070 

' -.1402 

.9460 

-.1471 

1.1669 

-.1483 

1.3346 

1 1.4813 

-.1489 

1.5957 

1.6809 

-.1485 

15 

.792 

.333 

.6701 

-.1436 

.8620 

-.1493 

1.1396 

-.1492 

1.3076 

: 1.4599 

-.1490 

1.5770 

1.6637 

-.1482 

16 

.792 

.583 

.5532 

-.1444 

.7344 

-.1503 

1.0847 

-.1486 

1.2375 

1 1.3949 

-.1487 

1.5165 

1.6069 

-.1482 

17 

.792 

.750 

.4924 

-.1449 

.7406 

-.1481 

.9963 

-.1480 

1 .1599 

1 .2914 

-.1491 

1.4023 

1.4871 

-.1487 

18 

.792 

.833 

,5945 

-.1420 

.7351 

-.1465 

.9544 

-.1473 

1.1 103 

1.2445 

-.1486 

1.3522 

1.4351 

-.1483 

19 

.792 

.917 

.5669 

-.1377 

.6855 

-.1453 

.8737 

-.1471 

1.0228 

1.1508 

-.1485 

1.2524 

1.3306 

-.1483 

?n 

.667 

0.000 

.7359 

-.1446 

.8979 

-.1444 

“1.0747 

-.1462 

1.2356 

1 .3809 

-.1479 

1.4973 

1.5946 

-.1473 

71 

.667 

.333 

.6906 

-.1435 

.8781 

-.1442 

1.0546 

-.1465 

1.2146 

1.3614 

-.1485 

1.4796 

1.5748 

-.1481 

77 

.667 

.583 

.6598 

-.1404 

.8361 

-.1434 

1.0057 

-.1464 

1 .1599 

1.3048 

-.1485 

1.4222 

1.5152 

-.1483 

73 

.667 

.750 

.6032 

-.1392 

.7639 

-.1448 

.9230 

-.1466 

1.0672 

1.1998 

-.1488 

1.3091 

1.3969 

-.1488 

74 

.667 

.833 

.5699 

-.1385 

.7316 

-.1443 

.8820 

-.1463 

1.0232 

, 1.1519 

-.1484 

1.2592 

1.3448 

-.1484 

75 

.667 

.917 

.5132 

-.1414 

.6637 

-.1455 

.8106 

-.1467 

.9398 

! 1.0603 

-.1488 

1.1617 

1.2434 

-.1488 

76 

.500 

0.000 

.6496 

-.1378 

.8333 

-.1419 

.9988 

-.1458 

1.1473 

1.2871 

-.1485 

1 .4000 

1.4983 

-.1483 

77 

.500 

.333 

.6496 

-.1344 

.8223 

-.1385 

.9833 

-.1418 

1,1310 

. 1,2691 

-.1442 

1.3833 

1.4792 

-.1441 

28 

.500 

.583 




29 

.500 

i .750 

.5581 

-.1378 

.7147 

-.1435 

.8550 

-.1459 

.9881 

! 1.1139 

-.1489 

1.2194 

1.3051 

-.1491 

30 

: .500 

! .833 

.5302 

-.1351 

.6832 

-.1404 

.8192 

-.1426 

.9485 

' 1.0713 

-.1452 

1.1731 

1.2569 

-.1456 

31 

' .500 

! .917 ' 



1 

' 

32 

.333 

1 0.000 

.6201 

-.1366 

.7835 

-.1415 

.9360 

-.1451 

1.0783 

' 1.2010 

-.1480 

1.2990 

1.3883 

-.1480 

33 

, .333 

^ .333 

.6090 

-.1373 

.7734 

-.1435 

.9277 

-.1460 

1.0681 

! 1.1916 

-.1491 

1.2900 

1.3754 

-.1496 

34 

^33T' 

.583 : 

.5812 

-.1375 

.7393 

-.1438 

.8841 

-.1465 

1.0193 

I 1.1407 

-.1497 

1.2384 

1.3207 

-.1503 

35 

.333 

.750 ! 

.5282 

-.1376 

.6745 

-.1435 

.8089 

-.1459 

.9342 

1.0471 

-.1491 

1.1390 

1.2164 

-.1494 

. 36 

.333 

.833 

.5029 

-.1386 

.6438 

-.1443 

.7746 

-.1466 

.8963 

1.0064 

-.I486 

1.0963 

1.1705 

-.1493 

I 37 

.333 

.917 

.4521 

-.1383 

.5860 

-.1435 

.7090 

-.1457 

.8226 

.9268 

-.1488 

1.01 17 

1.0819 

-.1490 

' 38 

■ .208 

' 0.000 

.5940 

-.1365 

.7543 

-.1430 

.8956 

-.1458 

1.0066 

1.0917 

-.1485 

1.1594 

1.2266 

-.1494 

, 39 

.208 

' .333 

.5825 

-.1368 

.7392 

-.1432 

.8785 

-.1459 

.9936 

1 .0785 

-.1489 

1.14G5 

1.2107 

-.1499 

40 

' .208 

.583 : 

.5580 

-.1362 

.7093 

-.1408 

.8456 

-.1451 

.9574 

1 .0460 

-.1'480 

1.1 141 

1.1762 

-.1487 

41 

.208 

.750 

.5084 

-.1371 

.6474 

-.1416 

.7751 

-.1455 

,8807 

.9659 

-.1488 

1.0313 

1.0904 

-.1494 

42 

' .208 

^ .833 ' 

.4827 

-.1374 

.6168 

-.1412 

.7407 

-.1452 

.8454 

.9295 

-.1483 

.9944 

1.0543 

-.1489 

43 

1 .208 

' .917 1 

.4391 

-.1366 

.5643 

-.1411 

.6803 

-.1449 

.7796 

.8599 

-.1467 

.9234 

.98“36 

-.1469 

44 

; .125 

. 0.000 1 

.1969 

-.1355 

.2722 

-.1402 

.3304 

-.1443 

.3763 

.4187 

-.1465 

.4717 

.6035 

-.1A80 

45 

' .125 

■ .333 

.1887 

-.1354 

.2605 

-.1398 

.3188 

-.1433 

.3662 

.4091 

-.1470 

.4659 

.6090 

-.1478 

46 


' .583 ' 

.1761 

-.1368 

.2459 

-.1413 

.3058 

-.1449 

.3559 

.4111 

-.1480 

.5269 

.6066 

-.1483 

r 47 ■ 

; .125 

! .833 

.4402 

-.1366 

5305 

-.1412 

.6100 

-.1448 

.6792 

' .7361 

-.1477 

.8017 . 

.9142 

-.1482 

48 

.125 

917 

.4177 

-.1366 

5162 

-.1408 

.5990 

-.1447 

.6701 

t .7283 

-.1476 

.7924 

.89“26 

-.1481 

49 

.083 

; 0.000 

.1849 

-.1360 

.2632 

r-.i404 

.3330 

-.1442 

.3980 

1 .4683 

-.1465 

.5649 

.6650 

-.1480 

50 

.083 

.333 

.1826 

-.1368 

.2585 

-.1412 

.3292 

-.1450 

.3963 ‘ 

^^4675 

-.1487 

.5694 

.6326 

-.1493 

51 

.083 

.583 

.1796 

-.1374 

.2586 

-.1419 

.3371 

-.1457 

.4171 ' 

.5014 

-.1491 

.5698 , 

.8523 

-.1496 

52 

.083 

.750 

.2161 

-.1376 

.3067 

-.1425 

.3911 

-.1459 

.4729 


.5612 

-.1478 

.6717 


.8758 

-.1484 

53 

.042 

0.000 

.1817 

-.1361 

.2630 

-.1405 

.3403 

-.1444 

.4182 


.5066 

-.1467 

.6219 


.9400 

-.1483 

54 

.042 

.333 

.1771 

-.1350 

.2557 

-.1396 

.3340 

-.1439 

.4118 


.5029 

-.1480 

.6231 


.9703 

-.1488 

55 

.042 

.583 

.1859 

-.1374 

.2742 

-.1416 

.3614 

-.1453 

.4430 


.5324 

-.1489 

.6699 


.9488 

-.1494 

56 

.042 

.750 

.2121 

-.1381 

.3011 

-.1429 

.3892 

-.1463 

.4793 


.5793 

-.1494 

.7090 


.9203 

-.1498 

57 

.792 

-.583 

.5422 

-.1368 

.731 1 

-.1418 

1.0693 

-.141 1 

1.2288 


1.3888 

-.1413 

1.5109 


1.5992 

-.1409 

58 

1 .208 

-.583 

.5422 

-.1368 

.731 1 

-.1418 

1.0693 

-.1411 

1.2288 


1.3888 

-.1413 

1.5109 


1.5992 

-.1409 









TABLE VI. -Continueo 
(d) Concluded 


a = 





29 8 

35.1 

39.8 

45 1 

49.7 

55.1 

59.7 

Tube 

x'/I 

y/b/2 

. Windward 

Leeward 

Windward 

Leeword 

Windward 

Leeward 

Windward 

Leeward 

Windword 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.958 

0.000 

1.5635 

-.0303 

1.6501 

1.7000 

-.0635 

1.7933 

1.8344 

-.0774 

1 .8368 

1.8164 

-.0791 

7 

.958 

.333 

1.5599 

-.0347 

■ 1.6503 

1.7039 

-.0751 

1.7952 

1.8400 

-.0888 

1.8409 

1.8218 

-.0899 

3 

.958 

.583 

1.5263 

-.0353 

1.6221 

1.6795 

-.0747 

1.7779 

1.8274 

-.0892 

1.8312 

1.8219 

-.0906 

4 

.958 

.750 

1.4596 

-.0377 

1 5617 

1.6280 

-.0764 

1.7345 

1.7922 

-.0912 

1.8096 

1.8021 

-.0925 

5 

.917 

0.000 

1.4168 

-.0407 

1 5005 

1.5656 

-.0736 

1.6893 

1.7793 

-.0884 

1.8272 

1.8460 

-.0906 

6 

.917 

.333 

1.4054 

-.0419 

1.4919 

1.5597 

-.0739 

1.6804 

. 1.7722 

. -.0888 

1.8197 

1.8395 

-.0909 

7 

.917 

.583 

1.3613 

-.0444 

1.4517 

1.5206 

-.0729 

1.6431 

1.7393 

-.0863 

1.7919 

1.8225 

-.0885 

8 

.917 

.750 

1.2428 

-.0497 

1.3340 

1.4072 

-.0751 

1.5323 

1.6401 

-.0893 

1.7129 

1.7565 

-.0912 

9 

.875 

0.000 

1.2506 

-.0487 

1.3177 

1.3876 

-.0744 

1.5388 

1.6722 

-.0893 

1.7629 

1.8171 

-.0910 

10 

.875 

.333 

1.2416 

-.0501 

1.31 10 

1.3787 

-.0747 

.1.5239 

1.6604 

-.0888 

1.751 1 

1.8080 

-.0907 

11 

.875 

.583 

1.1989 

-.0536 

1.2705 

1.3342 

-.0752 

1.4694 

1.6089 

-.0893 

1.7065 

1.7748 

-.0907 

12 

.875 

.833 

.5556 

-.0921 

.6605 

.8154 

-.0933 

1.0578 

1.3047 

-.0942 

1.4482 

1.'5421 

-.0930 

13 

.875 

.917 

.6536 

-.0913 

.7999 

.9159 

-.0935 

1.0904 

1.2577 

-.0945 

1.3744 

1.4573 

-.0937 

14 

.792 

0.000 

.6792 

-.0909 

.8435 

1.0930 

-.0930 

1.3055 

1.4857 

-.0948 

1.6224 

1.7186 

-.0941 

15 

.792 

.333 

.6420 

-.0928 

.8104 

1.0535 

-.0938 

1.2759 

1.4619 

-.0946 

1.6006 

1.7017 

-.0935 

16 

.792 

.583 

.5407 

-.0924 

.6984 

.9363 

-.0928 

1.1998 

1.3925 

-.0934 

1.5355 

1.6452 

-.0926 

17 

.792 

.750 

.4798 

-.0936 

.6415 

.8779 

-.0934 

1.1482 

1.2992 

-.0946 

1.4249 

1.5233 

-.0939 

18 

.792 

.833 

.5768 

-.0919 

.6894 

.8766 

-.0921 

1.0926 

1.2545 

-.0938 

1.3764 

1.4719 

-.0931 

19 

.792 

.917 

.5538 

-.0912 

6614 

.8142 

-.0922 

1.0073 

1.1628 

-.0937 

1.2789 

1.3688 

-.0932 

20 

.667 

0.000 

.6909 

-.0918 

.8516 

1.0162 

-.0913 

1.2105 

1.3816 

-.0934 

1.5209 

1.6263 

-.0924 

21 

.667 

.333 

.6433 

-.0915 

.8133 

.9937 

-.0915 

1.1899 

1.3623 

-.0938 

1.5016 

1.6071 

-.0927 

22 

.667 

.583 

.5854 

-.0910 

.7730 

.9482 

-.091 1 

1.1390 

1.3068 

-.0938 

1.4419 

1.5486 

-.0928 

23 

.667 

.750 

.5539 

-.0907 

.7106 

.8766 

-.0918 

1.0539 

1.2086 

-.0938 

1.3321 

1.4310 

-.0935 

, 24 

.667 

.833 

.5273 

-.0903 

.6798 

.8433 

-.0916 

1.0124 

1.1627 

-.0935 

1.2827 

1.3797 

-.0932 

; 25 

.667 

.917 

.4798 

-.0910 

.6218 

.7742 

-.0917 

.9355 

1 .0750 

-.0938 

1.1875 

1.2795 

-.0935 

26 

500 

0.000 

.6095 

-.0894 

.7878 

.9507 

-.0905 

1.1275 

1.2885 

-.0937 

1.4255 

1 .5304 

-.0926 


.500 

.333 

.6013 

-.0840 

.7784 

.9384 

-.0848 

1.1 129 

1.2728 

-.0875 

1.4075 

1.5124 

-.0866 

28 

.500 

.583 












29 

.500 

.750 

.5209 

-.0898 

.6805 

.8250 

-.0916 

.9810 

1.1238 

-.0940 

1.2444 

1.3399 

-.0938 

30 

.500 

.833 

; .4975 

-.0847 

.6515 ■ 

.7919 

I -.0860 

.9429 

1.0825 

-.0881 

1.2001 

1.2924 

-.0880 

1 31 

, .500 

.917 












; 32 

: .333 

0.000 

' .5754 

-.0884 

.7528 : 

.9017 

i -.0896 

, 1.0672 . 

1.2139 

-.0926 

1.3323 

1.4269 

-.0919 

33 

, .333 

.333 

.5733 

-.0895 

.7453 

.8930 

1 -.0910 

1.0605 

1.2047 

^-.0936 ■ 

1.3240 

1.4159 

-.0935 


, .333 

.583 

.5514 

-.0900 

.7149 . 

.8559 

! -.0921 

1.0150 

1.1539 

, -.0945 

1.2712 

1.3612 

-.0945 

1 35 

; .333 

. .750 

.5053 

-.0891 

.6534 

.7875 

! -.0908 

.9328 

1.0639 

-.0935 

1.1718 

1.2573 

-.0932 

1 36 

, .333 

.833 

.4823 

' -.0900 

.6256 ^ 

.7552 

! -.0918 

; .8964 

1.0239 

-.0939 

1.1290 

1.2127 

-.0940 

^37~ 

.333 

.917 

.4378 

-.0891 

.5693 

.6939 

-.0907 

.8266 

.9456 

■ -.0930 

1.0445 

1.1237 

-.0927 

38 

.208 

0.000 

.5564 

-.0893 

.7284 

.8717 

-.0913 

1.0155 

1.1257 

-.0937 

1.2086 

1.2742 

-.0939 

39 

1 .208 

.333 

.5499 

, -.0890 

.7170 

.8581 

-.0911 

1.0040 

1.1 151 

-.0935 

1.1953 

1.2585 

-.0936 

40 

.208 

.583 

.5317 

-.0879 

.6911 

.8263 

-.0897 

.9688 

1.0772 

-.0923 

1.1603 

1.2247 

-.0921 

■ 41 

■ .208 

.750 

.4886 

-.0887 

.6352 

.7605 

-.0904 

.8947 

.9978 

-.0932 

1.0766 

1.1383 

-.0932 

42 

.208 

.833 

.4650 

-.0884 

.6063 

' .7279 

! -.0902 

; .8601 

.9610 

-.0926 

1.0394 

1.1009 

-.0926 

43 

, .208 

.917 

■ .4242 

; -.0889 

.5587 

1 .6718 

: -.0901 

.7958 

.8923 

-.0921 

.9679 

1.0282 

-.0921 

44 

, .125 

0.000 

.2128 

1 -.0881 

.2956 ' 

1 .3589 

-.0900 

: .4229 

.471 1 

■ -.0923 

.5214 

.6348 

-.0924 

45 

' .125 

' .333 

.2033 

1 -.0877 

1 .2844 

.3476 

-.0893 

1 .4123 

.4612 

-.0925 

.5132 

.6299 

-.0920 

1 46 

1 .125 

.583 

.1926 

, -.0887 

.2709 

.3349 

-.0904 

1 .4015 

.4543 

-.0932 

.5386 

.6518 

-.0927 

47 

.125 1 .833 

.4305 

-.0881 

5466“; 

.6239 

-.0902 

1 .7201 

.7817 

-.0924 

.8430 

.9267 

-.0926 

48 

.125 

.917 

.4072 

-.0882 

■ .5291 

.6103 

-.0898 

.7080 

.7718 

-.0923 

.8332 

.9114 

-.0923 

49 

.083 

0.000 

.1985 

-.0882 

.2832 


.3552 

-.0900 

.4346 ' 

.5044 

-.0923 

.5899 

.7024 

-.0926 

50 

.083 

.333 

.1950 

-.0896 

.2789 


.3512 

-.0910 

.4318 

.5021 

-.0937 

.5904 

1 .7076 

-.0938^ 

51 

.083 

.583 

.1913 

-.0895 

.2762 


.3553 

-.091 1 

4456 1 

.5259 

-.0937 

.6225 


.6830 

-.0938 

52 

.083 

750 

.2214 

-.0896 

.3191 


.4044 

-.091 1 

.4985 


.5807 

-.0932 

.6863 


.8291 

-.0934 

53 

.042 

0.000 

.1933 

-.0885 

.2805 


.3575 

-.0902 

.4452 


.5287 

-.0926 

.6338 


.7696 

-.0926 

54 

.042 

.333 

.1886 

-.0889 

.2737 


.3502 

-.0901 

.4383 


.5217 

-.0932 

.6315 


.7768 

-.0935 

55 

.042 

.583 

.1939 

-.0890 

2862 


.3709 

-.0904 

.4641 


.5529 

-.0934 

.6546 


.9197 

-.0933 

56 

.042 

.750 

.2178 

-.0899 

.3126 


.3965 

-.0915 

.4949 


.5881 

-.0941 

.7048 


.8815 

-.0941 

57 

.792 

-.583 

.5339 

-.0817 

.6891 


.9304 

-.0821 

1.1861 


1.3785 

-.0826 

1.5245 


1.6291 

-.0822 

58 

.208 

-.583 

.5339 

-.0817 

.6891 


.9304 

-.0821 

1.1861 


1.3785 

L- 0826 J 

1.5245 



1.6291 

-.0822 



TABLE V(. -Continued 
(e) M = 4.60 


1 






a 

= 






1 




-4.6 1 

.4 1 

^ 1 

10.4 1 

15.4 1 

20.4 

25.7 1 

Tube 

x'/i 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeword 

Windward 

Leeward 

Windward 

Leeward 

1 

.958 

0.000 

.1522 

.3754 

.2457 

.2460 

.3803 

.151 1 

.5415 

.0845 

.7330 

.0451 

.9610 

.0188 

1.3416 


2 

.958 

.333 

.1467 

.3828 

,2442 

.2486 

.3807 

.1491 

.5454 

.0796 

.7381 

.0364 

.9735 

.0067 

1.3490 

.. 

3 

.958 

.583 

.1464 

.3835 

.2444 

.2484 

.3814 

.1481 

.5479 

.0789 

.7396 

.0357 

.9757 

.0058 

1.3264 


4 

.958 

.750 

.1461 

.3830 

.2440 

.2470 

.3812 

.1462 

.5474 

.0771 

.7386 

.0329 

.9734 

.0028 

1.2822 

. 

5 

.917 

0.000 

.1385 

.3758 

.2388 

.2418 

.3771 

.1395 

.5416 

.0682 

.7350 

.0254 

.9638 

-.0041 

1.2890 


6 

.917 

.333 

.1379 

.3760 

.2379 

.2418 

.3755 

.1393 

.5400 

.0680 

.7320 

.0244 

.9642 

-.0055 

1.2842 


7 

.917 

.583 

.1386 

.3764 

.2383 

.2415 

.3758 

.1391 

.5420 

.0681 

.7324 

.0248 

.9650 

-.0043 

1.2503 


8 

.917 

.750 

.1371 

.3753 

.2367 

.2396 

.3735 

.1370 

.5387 

.0658 

.7260 

.0218 

.9499 

-.0076 

1.1578 , 

9 

.875 

0.000 

.1346 

.3706 

.2346 

.2378 

.3720 

.1353 

.5360 

.0635 

.7265 

.0191 

.9524 

-.0099 

1.2102 

1 10 

.875 

.333 

.1346 

.3720 

.2346 

.2383 

.3712 

.1352 

.5351 

.0632 

.7248 

.0185 

.9529 

-.0104 

1 .2078 


.875 

.583 

.1344 

.3722 

.2346 

.2381 

.3716 

.1353 

.5373 

.0632 

.7258 

.0184 

.9526 

-.0104 

1.1653 . 

1 12 

.875 

.833 

-.0009 

.0622 

.0173 

.0315 

.0596 

.0022 

.1284 

-.0191 

.2109 

-.0307 

.3046 

-.0370 

.4377 

13 

.875 

.917 

-.0034 

.0517 

^ .0106 

.0202 

.0498 

-.0029 

.1169 

-.0207 

.2020 

-.0312 

.3127 

-.0381 

.4707 

14 

.792 

0.000 

.0074 

.0869 

.0346 

.0418 

.0880 

.0083 

.1689 

-.0164 

.2774 

-.0303 

.4195 

-.0379 

.5669 

15 

.792 

.333 

.0009 

.0764 

.0250 

.0347 

.0765 

.0026 

.1558 

-.0199 

-.2622 

-.0325 

.4030 

-.0387 

.5407 

16 

.792 

.583 

.0015 

.0720 

.0223 

.0356 

.0712 

.0049 

.1505 

-.0181 

.2551 

-.0305 

.3866 

1 -.0370 

.4760 

! 17 

.792 

.750 

-.0114 

.0478 

.0052 

.0166 

.0449 

-.0093 

.1132 

-.0263 

.”1938 

-.0351 

.2840 

■ -.0403 

.4020 

, 18 

.792 

.83^ 

-.0094 

.0499 

.0062 

.0162 

.0475 

-.0078 

.1162 

-.0239 

.2007 

-.0332 

.3103 

- -.0386 

.4536 

1 1^ 

.792 

.917 

-.0051 

.0420 

.0078 

.0153 

.0395 

-.0049 

.1029 

-.0218 

.1841 

-.0319 

.2917 

-.0379 

, .4349 , 

I 20 

.667 

0.000 

-.0115 

.0642 

.0122 

.0195 

.0646 

-.0110 

.1464 

-.0283 

.2536 

-.0371 

.3955 

-.0407 

.5381 

i 21 

.667 

.333 

-.0128 

.0623 

.0094 

.0196 

.0619 

-.0103 

.1444 

-.0278 

.2519 

-.0370 

.3906 

[ -.0405 

.5077 ■ 

22 

.667 

.583 

-.0154 

.0535 

.0047 

.0137 

.0524 

-.0133 

.1259 

-.0293 

.2124 

, -.0374 

.3046 

. -.0404 

.4214 

! 23 

.667 

.750 

-.0141 

.0410 

; -.0004 

.0089 

.0384 

-.0137 

.1050 

-.0285 

.1854 

. -.0361 

.2865 

-.0407 

.4079 

24 

.667 

.833 

-.0105 

.0390 

.0025 

.0091 

.0370 

-.0113 

.1008 

-.0269 

T799“ 

-.0355 

.2778 

r -.0403 

.3945 ' 

25 

.667 

.917 

-.0083 

.0350 

.0056 

.0108 

.0333 

-.0089 

.0913 

-.0241 

.1668 

-.0338 

.2614 

-.0397 

.3693 

. 26 

.500 

0.000 

-.0154 

^06^ 

.0066 

.0166 

; .0593 

-.0127 

.1434 

-.0287 

i .2515 

, -.0366 

.3864 

-.0391 

.4867 

2/ 

1 .500 

1 .333 

-.0086 

^603 

. .0103 

.0198 

, .0587 

' -.0084 

.1415 

-.0233 

.2450 

-.0295 

.3522 

-.0309 

.4426 : 

28 

1 .500 

1 .583 




I 29 

i .500 

! .750 

-.0129 

.0372 

0.0000 

.0080 

t .0349 

; -.0131 

.0970 

, -.0284 

, .1735 

, -.0367 

.2679 

■ -.0408 

.3760 

30 

, .500 

■ .833 

-.0062 

.0336 

1 .0037 

, .0120 

1 .0303 

r^.0063 

.0881 

! -.0207 

1 .1638 

-.0275 

.2570 

-.0310 

.3641 , 

3i 

' .500 

.917 




^ 



j ; 


, .333 

1 0.000 

-.0158 

.0609 

.0069 

.0159 

.0592 

i -.0139 

.1438 

-.0298 

1 .2470 

-.0353 

, .3635 

-.0375 

.4295 

33 

, .333 

: .333 

-.0142 

■ .0546 

1 .0038 

.0196 

1 .0517 

' -.0103 

.1318 

-.0287 

.2181 

-.0354 

.3146 

-.0392 

.4258 

, 34 

, .333 

.583 

-.0159 

! .0409 

-.0015 

1 .0099 

! .0381 

T-.0143 

.1055 

-.0308 

I .1850 

: -.0376 

.2834 

-.0412 

.3995 

, 33 

. .333 

, .750 

-.0153 

.0349 

, .0002 

, .0060 

' .0331 

1 -.0152 

f .0912 

: -.0303 

.1645 

: -.0361 

.2566 

-.0393 

.3652 

‘ 36 

.333 

.833 

-.0135 

.0324 

i .0028 

, .0060 

; .0312 

-.0162 

i .0855 

- -.0289 

1 .1562 

. -.0371 

.2431 

-.0412 

.3496 


, .333 

.917 

-.0068 

^.0275 

.0043 

.0072 

.0260 

-.0088 

. .0745 

-.0272 

; .1406 

, -.0355 

.2229 

-.0392 

.3185 

, 38 

: .208 

0.000 

1 -.0167 

. .0531 

.0007 

1 .0168 

1 .0494 

1 -.0136 

.1333 

-.0304 

.2307 

-.0364 

, .3272 

-.0401 

.4037 

39 

.208 

.333 

; -.0161 

.0492 

.0003 

.0146 

.0463 

-.0138 

. .1201 

-.0298 

.2010 

' -.0354 

.3024 

-.0395 

.4072 

uiO_ 

.208 

.583 

1 -.0116 

1 .0361 

-.0014 

. .0105 

.0336 

' -.0122 

.0974 

-.0275 

.1752 

-.0337 

.2777 

-.0371 ■ 

.3928 

41 

.208 

.750 

‘ -.0122 

, .0304 

-.0020 

, .0083 

.0273 

. -.0132 

.0839 

. -.0291 

.1573 

-.0350 

.2526 

-.0387 

.3618 

42 

.208 

.833 

' -.0079 

.0276 

.0004 

, .0089 

.0251 

, -.0090 

. .0771 

-.0246 

.1450 

-.0337 

.2394 

-.0378 

.3460 

43 

; .208 

.917 

; -.0059 

, .0245 

.0034 

.0092 

' .0230 

-.0085 

.0682 

-.0269 

.1327 

-.0355 

.2162 

-.0385 

.3187 

' 44 

.125 

0.000 

; -.0244 

-.0194 

-.0237 

. -.0266 

-.0142 

; -.0323 

.0085 

-.0342 

.0455 

-.0372 

.0889 

-.0402 

.1526 

45 

.125 

.333 

-.0260 

-.0247 

-.0260 

-.0303 

-.0188 

-.0340 

-.0008 

-.0343 

.0287 

-.0370 

.0820 

-.0394 

.1474 

46 

. .125 

.583 

-.0259 

-.0286 

-.0260 

-.0331 

-.0206 

-.0363 

-.0062 

-.0367 

.0205 

-.0389 

.0725 

-.0412 

.1434 

47 

.125 

.833 

-.0067 

.0204 

-.0021 

.0035 

.0187 

. -.0099 

.0662 

-.0262 

.1343 

-.0350 

.2251 

-.0385 

.3260 

48 

.125 

.917 

-.0079 

.0205 

,0002 

.0066 

.0184 

-.0098 

,0623 

-.0274 

.1255 

-.0352 

.2085 

-.0380 

.3067 

49 

.083 

0.000 

-.0239 

-.0302 

-.0263 

-.0353 

-.0214 

-.0352 

-.0051 

-.0355 

.0265 

-.0384 

.0705 

-.0407 

.1371 

50 

.083 

.333 

-.0245 

-.0330 

-.0269 

-.0374 

-.0234 

-.0370 

-.0109 

-.0380 

,0156 

-.0401 

.0705 

-.0427 

.1568 

51 

.083 

.583 

-.0243 

-.0322 

-.0248 

-.0342 

-.0240 

-.0361 

-.0135 

-.0377 

.0100 

-.0400 

.0656 

-.0424 

.1379 

52 

.083 

.750 

-.0224 

-.0287 

-.0212 

-.0313 

-.0201 

-.0356 

-.0087 

-.0368 

.0170 

-.0388 

.0754 

-.0413 

.1576 

53 

.042 

0.000 

-.0225 

-.0309 

-.0239 

-.0338 

-.0221 

-.0344 

-.0077 

-.0356 

.0226 

-.0383 

.0652 

-.0410 

.1321 

54 

.042 

.333 

-.0218 

-.0329 

-.0227 

-.0348 

-.0225 

-.0348 

-,0i 13 

-.0367 

.0148 

-.0389 

.0666 

-.0414 

.1305 

55 

.042 

.583 

-.0232 

-.0323 

-.0229 

-.0324 

-.0240 

-.0344 

. -.0148 

-.0362 

.0092 

-.0390 

.0656 

-.0416 

.1365 

56 

.042 

.750 

-.0242 

-.0306 

-.0212 

-.0296 

-.0234 

-.0344 

-.0127 

-.0368 

.0132 

-.0392 

.0740 

-.0419 

.1540 

57 

.792 

-.583 

.0194 

.0692 

.0355 

.0429 

.0768 

.0163 

.1525 

-.0047 

.2565 

-.0152 

,3884 

-.0212 

.4712 

58 

.208 

-.583 

.0194 

.0692 

.0355 

.0429 

.0768 

.0163 

.1525 

-.0047 

.2565 

-.0152 

.3884 

-.0212 

.4712 



TABLE VI. -Concluded 
(e) Concluded 


a = 





30.4 

35.7 

40.4 

45 7 

50.4 

55.7 

60.4 

Tube 

x7i 

y/b/2 

Windword 

Leeward 

Windword 

Leeward 

Windward 

Leeward 

Windward Leeward 

Windword 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.958 

0.000 

1.5538 

.0073 

1.6582 

1.7251 

-.0145 

' 1.7767 ' 

1.8103 

-.0212 

1.8203 

1.8102 

-.0227 

2 

.958 

.333 

1.5577 

-.0042 

1.6618 . 

1.7323 

-.0292 

1.7839 

' 1.8217 

-.0370 

1.8394 

1.8310 

-.0387 

3 

.958 

.583 

1.5217 

-.0057 

1.6358 

1.7125 

-.0299 

1.7693 

1.8129 

-.0381 

1.8357 

1.8309 

-.0400 

4 

.958 

.750 

1.4563 

-.0105 

1.5761 : 

1.6634 

-.0323 

1 7289 

1.7836 

-.0409 

1.8145 

1.8158 

-.0426 

5 

.917 

0.000 

1.4255 

-.0139 

1.5192 

1.5962 

-.0307 

1.6798 

1.7572 

-.0382 

1.8152 

1.8435 

-.0403 

6 

.917 

.333 

1.4182 

-.0157 

1.5101 

1.5884 

-.0313 

1 6710 

1.7501 

-.0387 

1.8152 

1.8471 

-.0407 

7 

.917 

.583 

1.3750 

-.0156 

1.4728 

1.5551 

-.0292 

1.6373 

1.721 1 

-.0362 

1.7922 

1.8308 

-.0253 

8 

.917 

.750 

1.2625 

-.0212 

1 .3588 

1 4446 

-.0328 

1 5306 

1.6270 

-.0396 

1.7134 

1.7681 

-.0405 

9 

.875 

0.000 

1.2751 

-.0211 

1.3441 

1 .4154 

-.0320 

1 5276 

1.6467 

-.0387 

1.7506 

1.8164 

-.0406 

10 

.875 

.333 

1.2712 

-.0216 

1.3377 

1.4071 

-.0319 

1.5151 

1.6354 

-.0383 

1.7455 

1.8153 

-.0405 

1 1 

.875 

.583 

1.2299 

-.0232 

1.3006 

1.3714 

-.0322 

1.4666 

1.5883 

-.0387 

1.7052 

1.7828 

-.0407 

1‘2 

.875 

.833 

.5822 

-.0404 

.7094 

.8694 

-.0423 

1.0721 

1.2802 

-.0424 

1.4419 

1.5526 

-.0418 

13 

.875 

.917 

.6369 

-.0418 

.7887 

.9315 

-.0437 

1 0806 

1.2420 

-.0443 

1.3775 

1.4741 

-.0436 

14 

.792 

0.000 

.6883 

-.0418 

.8606 

1.0904 

-.0441 

1 2929 

1.4636 

-.0444 

1.6122 

1.7208 

-.0449 

15 

.792 

.333 

.6549 

-.0420 

.8199 

1.0455 

-.0436 

1.261 1 

1.4394 

-.0434 

1.5950 

1.7094 

-.0441 

16 

.792 

.583 

.5668 

-.0404 

.7025 

.9286 

-.0416 

1.1767 

1.3732 

-.0419 

1.5361 

1.6565 

-.0415 

17 

.792 

.750 

.5131 

-.0429 

.6341 

.8530 

-.0430 

1 1291 

1.2931 

-.0436 

1.4269 

1 .5373 

-.0431 

18 

.792 

.833 

.5749 

-.0412 

.6964 

.8675 

-.0418 

1 0843 

1.2460 

-.0429 

1.3813 

1.4880 

-.0423 

19 

.792 

.917 

.5603 

-.0415 

.6749 

.8202 

-.0421 

1 0065 

1.1592 

-.0430 

1.2877 

1.3879 

-.0425 

20 

.667 

0.000 

.6773 

-.0417 

8409 

1.0218 

-.0416 

1 2109 

1.3736 

-.0425 

1.5169 

1.6325 

-.0432 

21 

.667 

.333 

.6358 

-.0417 

.7982 

.9939 

-.0418 

1 1888 

1.3534 

-.0429 

1.5000 

1.6180 

-.0436 

22 

.667 

.583 

.5663 

-.0415 

.7482 

9498 

-.0413 

1 1405 

1.3027 

-.0424 

1.4453 

1.5627 

-.0434 

23 

.667 

.750 

.5446 

-.0420 

7002 

.8884 

-.0424 

1 0619 

1 2099 

-.0433 

1.3405 

1.4491 

-.0431 

24 

.667 

.833 

.5217 

-.0415 

.6750 

.8605 

-.0419 

1.0252 

1.1665 

-.0431 

1.2939 

1.4002 

-.0425 

25 

.667 

.917 

.4813 

-.0414 

.6237 

.7952 

-.0420 

9524 

1.0830 

-.0433 

1.2014 

1.3023 

-.0431 

26 

.500 

0.000 

.6069 

-.0403 

.7761 

.9610 

-.0409 

1 1390 

1.2959 

-.0423 

1.4305 

1.5423 

-.0432 

27 

.500 

.333 

.5862 

-.0319 

.7682 

.9514 

-.0319 

1 1266 

1.2820 

-.0325 

1.4165 

1.5295 

-.0334 

28 

.500 

.583 












29 

.500 

.750 

.5142 

-.0423 

6897 

.8506 

-.0430 

1 0023 

1.1381 

-.0440 

1.2587 

1.3623 

-.0436 

30 

.500 

.833 

.4953 

-.0323 

6637 

.8190 

-.0327 

.9660 

1.0988 

-.0336 

1.2157 

1.3169 

-.0337 

31 

.500 

.917 












32 

.333 

0.000 

.5680 

-.0393 

.7442 

.9188 

-.0397 

1 0828 

1.2303 

-.0407 

1.3475 

^ .4438 

-.0416 

33 

.333 

.333 

.5709 

-.0412 

.7419 

.9160 

-.0419 

1 0776 

1.2226 

-.0431 

1.341? 

1.4395 

-.0433 

34 

.333 

.583 

.5516 

-.0430 

7143 

.8834 

-.0436 

1 0369 

1.1757 

-.0449 

1.2906 

1.3861 

-.0446 

35 

.333 

.750 

.51 1 1 

-.0407 

.6609 

.8178 

-.0413 

.9584 

1.0859 

-.0425 

1.1925 

1.2820 

-.0422 

36 

.333 

.833 

.4900 

-.0426 

6348 

.7874 

-.0431 

.9239 

1.0471 

-.0442 

1.1509 

1.2382 

-.0439 

37 

.333 

.917 

.4474 

-.0402 

5821 

.7280 

-.0407 

8547 

.9698 

-.0418 

1.0678 

1 . 1 505 

-.0416 

38 

.208 

0.000 

.5508 

-.0418 

.7232 

.8888 

-.0427 

1.0321 

1 . 1 460 

-.0437 

1.2290 

1.2963 

-.0439 

39 

.208 

.333 

.5491 

-.0414 

.7152 

.8797 

-.0420 

1 0224 

1.1354 

-.0434 

1.2188 

1.2865 

-.0432 

40 

.208 

.583 

.5353 

-.0392 

6927 

.8521 

-.0398 

.9906 

1.1036 

-.041 1 

1.1865 

1.2540 

-.0409 

1 

.208 

.750 

.4941 

-.0407 

6435 

.7929 

-.0415 

.9215 

1.0280 

-.0430 

1.1057 

1.1688 

-.0429 

42 

.208 

.833 

.4734 

-.0398 

6175 

.7629 

-.0404 

.8884 

.9927 

-.0421 

1.0696 

1.1323 

-.0415 

43 

.208 

.917 

.4348 

-.0401 

5723 

.7084 

-.0405 

8256 

.9253 

-.0420 

.9986 

' 1 .0603 

-.0406 

44 

.125 

0.000 

.2369 

- 0417 

3270 

.4056 

-.0419 

4712 

.5253 

-.0433 

.5759 

.6598 

-.0425 

45 

.125 

.333 

.2288 

- 0411 

3162 

.3936 

-.0408 

4604 

.5151 

-.0423 

.5659 

.6532 

-.0415 

46 

.125 

.583 

.2198 

-.0425 

.3051 

.3819 

-.0421 

451 1 

.5110 

-.0437 

.5769 

.7036 

-.0429 

47 

.125 

, .833 

.4415 

-.0404 

.5667 

.6751 

. -.0406 

7619 

.8271 

-.0421 

.8834 

.9577 

-.0416 

48 

.125 

.917 

.4198 

-.0398 

5461 

.6580 

' -.0401 

7488 

.8163 

-.0414 

, .8717 

. .9413 

-.0410 

49 

' .083 

0.000 

1 .2213 

-.0421 

31 15 

.3966 

-.0420 

4771 

.5543 

-.0434 

.6352 


.7486 

-.0427 

50 

, .083 

:333 

1 .2189 

■ -.0437 

3075 

.3928 

-.0436 

.4741 

.5519 

-.0448 

.6335 


.7531 

-.0444 


.083 

.583 

2167 

, - 0436 

3082 

1 .3971 

-.0437 

i 4851 

' .5720 

-.0447 

.6643 


.7538 

-.0443 


^Togr 

.750 

.2444 

-.0423 

3436 

' .4408 

-.0423 

.5333 

.6233 

-.0440 

.7182 


.8415 

-.0425 

53 

.042 

0.000 

.2157 

-.0421 

3058 

.3942 

-.0422 

1 -^811 1 

.5711 

-.0435 

.6702 


.8022 

-.0424 

54 

.042 

.333 

.2116 

-.0424 

. 3001 

.3872 

-.0423 

.4730 

.5638 

-.0438 

.6647 


.8024 

-.0432 

55 

.042 

.583 

.2166 

- 0426 

3101 t 

.4026 

-.0428 

4949 ■ 

.5919 

-.0441 

.6941 


.8362 

-.0435 

56 

.042 

.750 

.2390 

- 0433 

3356 

.4283 

-.0435 

5226 1 

.6222 

-.0445 

.7317 


.8728 

-.0440 

57 

.792 

-.583 

.5585 

-.0246 

6924 


9170 

-.0263 

1.1583 1 

1.3542 

-.0261 

1.5162 


1.6363 

-.0262 

58 

.208 

- 583 

.5585 

- 0246 

.6924 


.9170 

-.0263 

1.1583 1 

1.3542 

-.0261 

1.5162 


1.6363 

-.0262 





TABLE Vll.-PRESSURE COEFFICIENTS FOR MODEL 7 
(a) M = 1.60 







TABLE VII, -Continued 
(a) Concluded 


a = 





30.2 

35 3 

40.2 

45 3 

50.3 

55.3 

60.3 

Tube 

x'/l 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windword 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.934 

Q.OOQ 1 .9.378 


1.1207_ 

-.2650 



1.4561 

-.3877 





? 

.868 

0.000 

.9371 

HHKH 


- 2667 

■fcfcgfeM 


1.4100 

-.3922 






.881 

.053 

.9163 


1.0745 

-.5020 

MKtWm 



-.5083 

mws^zm 




■ 4 

80? 

0.000 

.91.40 


■KtVZM 


mmsm 

-.3342 

1.3700 

-.3964 

. l.473_5 

-.4339 

1.5438 

1.5811 

■ 5 

.764 

.039 

.86.77 

-.2855 

‘ 1.0323 

. - 3662 

1.1973 

-.4073 

1.3318 

-.4273 

1.4351 

-.4354 

1.5108 

1.5571 

6 

,777 

. .091 

.aZ70 

-.4977 

1.0322_ 

-.5090 

1.1868 

-.5080 

1.3135 

-.4982 

1.4078 

-.4836 

1.4757 

1.5140 

' 7 

,790 

.M_4_ 

.8632 

-.5012 

' 1.0028 

. -.5119 

1.1370 

-.5095 

1.2504 

-.4998 

1.3302 

-.4879 

1.3857 

1.4146 

■ P 

,707 

0.000 

.7715 

-.3029 

.9590 

-.3467 

1..1336 

-.3863 

1.2756 

-.4409 

1.3889 

-.4540 

1.4762 

1.5381 • 

, ^ 

,64fi 

0.000 

J778 

-.3129 

.9620 

-.3568 

1.12_60 

-.3930 

1.2606 

-.4266 

1.3692 

-.4549 

1.4563 

1.5220 

, in 

.648 

.068 

.7733 

-.3616 

.9606 

-.4168 

1.1228 

-.4397 

1.2596 

-.4272 

1.3654 

-.4544 

1.4521 

1.5157 

i 'll 

658 

.144 

!M96 

-.5112 

.9845 

-.5126 

1.1345 

-.5015 

1.2605 

-.4751 

1.3572 

-.4792 

1.4318 

1.4840 

,n? 

,671 

.197 

,8229 

-.5064 

,9829._ 

-.5103 

1.1 197 

-.4983 

1.2351 

-.4799 

1.3220 

-.4808 

1.3871 

1.4342 

1 

.684 

.250 

.8122 

-.4815 

.9490 

-.5086__ 

1.0651 

-.4919 

1..1642 

-.4769 

1.2364 

-.4795 

1.2904 

1.3293 

u 

.530 

0.000 

J7B3 

-.3273 

.9510 

- 3438 

1.0919 

-.4162 

1.2146 

-.4150 

1.3155 

-.4401 

1.4048 

1.4759 

’ 15 

.530 

.082 

.7809 

-.3562 

.9522 

-.3921 

1.0922 

-.4173 

1.2144 

-.4369 

■nmsB 

■ Birn 



16 

650 

.143 

J337 

-.4519 

.9530 

-.4742 

1.0912 

-.4483 

1.2115 

-.4626 

1.3090 

-.4661 

1.3948 

1.4638 

■ 17 

.530 

.184 


-.5009 

.9524 

-.4980 

1.0911 

-.4694 

1.2083 

-.4687 





IP 

.540 

.963 

.8083 

-.4995 

.9672 

-.4970 

1 .0937 

-.4803 

1.2009 

-.4699 

1.2861 

-.4729 

1.3597 

1.4140 

19 

.553 

.315 

.8124 

-.5052 

.9596 

-.4903 

1.0733 

-.4761 

1.171 1 

-.4688 

1.2481 

-.4703 

1.3125 

1.3619 

?0 

.566 

.368 

.7925 

-.4880 

.9176 

-.4879 

1.0138 

-.4690 

1.0987 

-.4656 

1.1619 




91 

.383 

0.000 

.7804 

-.3178 

.9264 

-.3822 

1.0405 

-.3743 

1.1456 

-.4283 

1.2383 

-.4341 

1.3260 

1.4023 

99 

.383 

.136 

.7832 

-.3911 

.9263 

-.4203 

1.0394 

-.4287 

1.1455 

-.4494 

1.2355 

-.4490 

1.3228 

1.3992 

95 

.383 

238 

.7880 

-.4890 

.9285 

-.4767 

1,0402 

-.4667 

1.1432 

-.4613 

1.2298 

-.4607 

1.3136 

1.3895 

94 

.383 

.305 

.7914 


.9307 

-.4798 

1.0431 

-.4680 

1.1392 

-.4634 

1.2236 

-.4620 

1.3053 

1.3753 

25 

.393 

.410 

.8110 


.9389 

-.4794 

1.0347 

-.4671 

1.1254 

-.4650 

1.1978 

-.4585 

1.2661 

1.3289 

96 

.406 

.462 

.8078 

-.4887 

.9266 

-.4727 

1.01 19 

-.4646 

1.0943 

-.4639 

1.1598 

-.4561 

1.2227 

1.2791 

97 

.419 

.515 

.7794 

-.4871 

.8800 

-.4621 

.9507 

-.4621 

1.0209 

-.4622 

1.0751 

-.4552 

1.1272 

1.1761 

> 9R 

.236 

0.000 

.7641 

-.3154 

.8671 

-.3633 

.9493 

-.3960 

1.0331 

-.4144 

1.1116 

-.4147 

1.1949 

1.2799 

99 

.236 

.190 

.7681 

-.4169 

.8689 

-.4190 

.SSO.l 

-.4339 

1.0334 

-.4400 

t.ll09 

-.4431 

1.1947 

1.2766 

50 

.236 

.332 

.7733 

-.4815 

.8728 

-.4702 


-.4564 

1.0326 

-.4593 

1.1073 

-.4556“ 

1.1904 

1.2703 

31 

.236 

.427 

.7785 

-.4832 

.8744 

-.4750 

.951 1 

-.4637 

1.0292 

-.4634 

1.1024 

-.4554 

1.1833 

1.2598 

32 

.236 

.498 

.7806 

-.4834 

.8763 

- 4730 

.9497 

-.4636 

1.0256 

-.4608 

1.0933 

-.4551 

^“TTtT3 

1.2429 

33 

.245 

557 

.7977 

-.4828 

.8856 

-.4708 

.9482 

-.4617 

1.0201 

-.4578 

1.0829 

-.4544 

1.1552 

1.2220 

34 

.259 

.610 

.7941 

-.4826 

.8737 

-.471 1 

.9310 

-.4598 

.9965 

I -.4556 

1.0544 

-.4537 

1.1206 

1.1824 

35 

.272 

.663 

.7618 

-.4894 

.8292 

-.4731 

.8758 

-.4581 

.9309 

-.4547 

.9776 

-.4529 

1.0352 • 

1.0908 

36 

.147 

0.000 

.7056 

-.3205 

.7685 

-.3392 

.8185 

-.4018 

.8776 

-.3987 

.9344 

-.4140 

1.0104 

1.0990 

37 

.147 

.929 

.7101 

-.4286 

.7722 

-.4290 

.8216 

-.4324 

.8797 

-.4412 

.9356 

-.4428 

1.0145 

1.1008 

38 

.147 

.389 

.7152 

-.4676 

.7746 

-.4669 

.8218 

-.4587 

.8785 

, -.4567 

.9350 

-.4519 

1.0156 , 

1.1029 

39 

.147 

.500 

.7210 

-.4698 

.7780 

-.4640 

.8271 

-.4587 

.8779 

. -.4503 

.9357 

-.4514 

1.0200 

1.1063 

40 

.147 

.583 

.7241 

-.4716 

.7790 

-.4599 

.8266 

-.4543 

.8761 

-.4432 

.9332 

-.4509 



41 

.157 

.646 

.7514 

-.4696 

.8037 

' -.4595 

.8412 

-.4511 : 

.8956 

-.4417 

.9524 

-.4503 

1.0387 : 

1.1157 

49 

.170 

.698 

.7539 

-.4679 

.8036 

-.4582 

.8396 

-.4483 

.8920 

-.4410 

.9471 

-.4490 

1.0284 

1.0973 

A3 

.183 

.751 

.7266 

-.4709 

.7678 

-.4587 

.7979 

-.4470 

.8434 

-.4404 

.8936 

-.4479 

.9630 

1.0253 

44 

.118 

.750 

.6611 

-.4618 

.6844 

-.4421 

.7136 

-.4326 

.7555 

' -.4375 

.8484 

-.4456 

.9569 

1.0363 

45 

.088 

0.000 ' 

.0393 

-.4624 

' .0506 

■ -.4628 

.0758 

-.4482 

.1122 

-.4438 

.2705 

-.4197 

.4614 

.6516 

46 

.088 

.236 

.0170 

-.4642 

.0352 

: -.4649 

.0606 

-.4490 

.0989 

-.4408 

.2691 

-.4347 

.4703 

.6598 

47 

.088 

.412 

.0178 

-.4620 

.0379 

-.4553 

.0658 

-.4520 

.1295 

-.4421 

.3014 

-.4446 

.5103 

.6954 

48 

.088 

.530 

.0197 

-.4649 

.0419 

-.4567 

.0740 

-.4472 

.1931 

-.4382 

.3390 

-.4458 

.5595 

,7454 

49 

.088 

. .619 , 

.0443 

-.4656 

.0725 

-.4545 

.1188 

-.4386 

.2083 

-.4370 

.3625 

-.4466 


.8738 

50 

.088 

, .846 

.5599 

-.4493 

.5714 

-.41 1 7 

.6039 

-.4152 

.6621 

-.4315 

.7849 

-.4393 

.8690 

,9365 

51 

059 

' 0.000 

.0247 

-.4363 

0593 

-.4417 

.1105 

-.4428 ' 

.1941 

-.4347 

.2837 

-.4138 

.8172 

.8807 

. 52 

.059 

.936 

.0255 

-.461 1 

.0620 

. -.4633 

.1151 

-.4455 , 

, .2052 

-.4350 

.3159 

-.4282 

.8226 ■ 

.8813 

' 53 

.059 

.412 

.0281 


0680 

(_-.4536_ 

.1278 

-.4440 : 

; .2297 

I -.4357 

.4568 

-.4381 

.8297 : 

.8881 

54 

■ 059 

.530 ' 

.0367 


.0838 

; -.4464 

.1654 

-.4359 I 

.2420 

-.4346 

, .6433 

-.4418 

.8354 ; 

.8945 

55 

.059 

.619 

.0891 


.1363 

I-.4378 

.2135 

-.4276 I 

.3151 

1 -.4343 

.7646 


.8255 1 

.8998 ' 

56 

.059 

.714 

.1159 


.2236 



-.4193 

.3242 

-.4345 

.7673 




. 8 9^ ' 

57 

.029 

0.000 

.0338 


.0852 

-.4362 

.1548 

-.4346 1 

.2583 

-.4212 

.7081 

-.4181 



.8069 1 

58 

.029 

.236 

.0398 



-.4636 

.1571 

-.4413 1 

.2679 

-.4366 

.7125 


.7423 


.8035 ; 

59 

.029 

.412 

.0370 



-.4521 

.1744 


.2849 

-.4394 

.7126 

-.4391 

.7437 


.8053 


60 

.029 

.530 

.0588 


.1223 

-.4385 

.2119 

-.4308 


-.4359 

.7124 

-.441 1 

.7486 


.8115 


61 

.029 

.619 

.1002 


.1731 

-.4255 

.2814 

-.4227 

.4839 

-.4339 


-.4417 

.7496 


.8146 


62 

.029 

.714 

.1251 

-.4470 

.2046 

-.4083 


-.4155 


-.4320 


-.4400 

.7490 


.8144 


63 

.029 

.809 

-.0942 

-.4415 

.0317 



-.4097 

.4282 

-.4299 



mmwm 




64 

.383 

-.305 

.7848 


.9257 

-.4737 

1.0388 

-.4615 



■■eWtM 






65 

.147 

-.583 

.7196 


.7764 

-.4555 

.8247 

-.4486 


BEEW 

.9317 

Brr^=* 
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TABLE VII. “Continued 
( b ) M 2.16 


a = 





- 3.7 __ 

1.3 

6.3 

11 

3 

16.3 

21.3 _ 

26.3 1 

Tube 

x/l 

y / b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

— ! 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.934 

0.000 

.0488 

.1543 

.1151 

.0809 

..1967 

.0222 

.2995 

-.0242 

.4256 

-.0608 

.5687 

-.0896 

.7248 

-.1216 

2 

.868 

0.000 

.0416 

.1538 

.1079 

.0799 

.1930 

.0212 

.2974 

-.0271 

.4233 

-.0644 

.5700 

-.0927 

.7273 

-.1238 

3 

.881 

.053 

.0453 

.1647 

.1178 

.0867 

. 204 ^ 

.0263 

.3095 

-.0901 

.4302 

-.2080 

.5725 

-.2347 

.7207 

-.2549 

4 

.802 

0.000 

.0413 

.1529 

.1067 

,0795 

.1921 

.0201 

.2970 

-.0301 

.4193 

-.0696 

.5651 

-.0986 

.7296 

-.1279 

b 

.764 

.039 

.0398 

.1515 

.1047 

.0775 

.1912 

.0177 

.2944 

-.0305 

.4161 

-.0670 

.5592 

-.0917 

.7217 

-.1553 

6 

.777 

.091 

,0432 

.1616 

.1141 

.0846 

.2019 

.0206 

.3040 

-.0114 

.4243 

-.2099 

.5637 

-.2475 

.7217 

-.2654 

7 

.790 

.144 

.0514 

.1827 

.1324 

.0974 

.2251 

-.0302 

.3269 

-.1553 

.4437 

-.2199 

.5759 

-.2505 

.7219 

-.2680 

8 

.707 

0.000 

-. 0319 ' 

.0678 

.0275 

.0046 

.1012 

-.0529 

.1920 

-.0952 

.3014 

-.1261 

.4294 

-.1525 

.5766 

-.1790 • 

9 _ 

.648 

0.000 

-.0354 

.0603 

.0192 

-.0025 

.0934 

-.0520 

.1841 

-.0937 

.2955 

-.1247 

.4210 

-.1502 

.5690 

-.1814 

10 

.648 

.068 

-.0623 

,0319 

-.0083 

-.0303 

.0667 

-.0854 

.1601 

-.1199 

.2754 

-.1462 

.4046 

-.1629 

.5558 

-.2117 

1 1 

.658 

.144 

.0351 

.1478 

.1006 

.0742 

.1839 

.0120 

.2726 

-.0275 

.3773 

-.2209 

.4956 

-.2611 

.6323 

-.2772 

1 12 

.671 

.197 

.0465 

.1728 

.1210 

.0905 

.2121 

.0336 

.3113 

-.1595 

.4263 

-.2348 

.5498 

-.2589 

.6769 

-.2728 

; 13 

.684 

.250 

.0429 

.1994 

.1435 

.1069 

.2405 

-.0538 

.3397 

-.1745 

.4514 

-.2270 

.5778 

-.2545 

.7013 

-.2707 

' 14 

.530 

0.000 

-.0347 

.0592 

.0193 

-.0023 

.091 1 

-.0505 

.1795 

-.0919 

.2906 

-.1227 

.4177 

-.1532 

.5628 

-.1854 

15 

.530 

.082 

-.0477 

.0577 

.0181 

-.0057 

.0900 

-.0587 

.1806 

-.1254 

.2917 

-.1427 

.4181 

-.1583 

.5636 

-.2070 

16 

.530 

.143 

-.0793 

.0210 

-.0220 

-.0461 

.0575 

-.1014 

.1600 

-.1361 

.2799 

-.1468 

.4140 

-.2465 

.5636 

-.2729 

17 

.530 

.184 

-.1005 

.0063 

-.0315 

-.0544 

.0413 

-.1188 

.1451 

-.1455 

.2653 

-.2038 

.4021 

-.2678 

.5568 

-.2772 

18 

.540 

.263 

.0349 

.1386 

.0972 

.0717 

.1667 

.0106 

.2470 

-.0857 

.3504 

-.2231 

.4715 

-.2658 

-.6150 

-.2776 

19 

.553 

.315 

.0520 

.1801 

.1274 

.0955 

.2145 

.0193 

.3009 

-.1614 

.4008 

-.2308 

.5142 

-.2653 

.6471 

-.2773 

20 

.566 

.368 

.0126 

.2133 

.1529 

.1139 

.2505 

-.0889 

.3434 

• -.1924 

.4425 

-.2375 

.5454 

-.2610 

.6637 

-.2744 

21 

.383 

0.000 

-.0348 

.0579 

.0177 

-.0034 

.0852 

-.0543 

.1764 

-.0940 

.2841 

-.1282 

.41 1 1 

-.1608 

.5590 

-.1913 

22 

.383 

.136 

-.0370 

.0645 

.0190 

.0005 

.0925 

-.0546 

.1820 

-.1030 

.2932 

-.1464 

.4199 

-.1644 

.5643 

-.2377 

23 

.383 

.238 

-.0691 

.0471 

-.0289 

-.0502 

. .0881 

-.0956 

.1865 

-.1454 

.2983 

-.2058 

.4279 

-.2607 

.5721 

-.2732 

■ 24 

.383 

.305 

-.1185 

-.0045 

-.0437 

-.0651 

.0320 

-.1369 

.1518 

-.1662 

.2812 

-.2253 

.4224 

-.2603 

.5752 

-.2741 

25 

.393 

.410 

.0346 

.1279 

.0921 

.0672 

.1518 

.0178 

.2386 

-.1519 

.3451 

-.2403 

.4735 

-.2672 

.6183 

-.2759 

26 

.406 

.462 

.0698 

.1759 

.1300 

.0967 

.2028 

-.0309 

.2893 

-.2005 

.3889 

-.2514 

.5089 

-.2673 

.6412 

-.2762 

27 

.419 

. .515 

-.0132 

.2167 

.1603 

.1171 

.2477 

-.0960 

.3331 

-.2030 

.4236 

-.2534 

.531 1 

-.2675 

.6472 

-.2760 

28 

.236 

0.000 

-.0318 

.0614 

.0188 

-.0053 

.0903 

-.0535 

.1795 

-.0953 

.2876 

-.1318 

.4131 

-.1643 

.5559 

-.1931 

29 

.236 

.190 

-.0369 

.0612 

.0214 

-.0031 

.0898 

-.0580 

' .1822 

-.1053 

.2907 

-.1453 

.4152 

-.1925 

.5609 

-.2539 

30 

.236 

.332 

-.0590 

.0632 

.0071 

-.0564 

.0936 

-.0890 

.1870 

-.1401 

. .3004 

-.2098 

.4260 

-.2490 

.5707 

-.2739 

31 

.236 

.427 

-.1272 

.0013 

-.0543 

' -.0735 

.0577 

■ -.1461 

.1834 

-.1792 

.3078 

-.2342 

.4333 

-.2578 

.5814 

-.2751 

32 

.236 

.498 

-.1440 

-.0397 

-.0819 

■ -.0948 

.0072 

-.1456 

.1405 

-.2156 

.2819 

-.2559 

.4253 

-.2729 

.5816 

-.2776 

33 

.245 

.557 

.0349 

.1198 

.0849 

. .0635 

.1463 

.0027 

.2332 

-.1987 

.3511 

-.2552 

.4806 

-.2710 

.6255 

-.2772 

34 

.259 

.610 

.0658 

.1673 

.1243 

.0952 

.1967 

-.0848 

. .2829 

-.2101 

.3901 

-.2602 

.5102 

-.2750 

.6448 

-.2767 

35 

.272 

.663 

-.0242 

.2125 

. 1 604 

.1 198 

.2435 

-.1022 

.3268 

-.2104 

.4223 

-.2603 

.5287 

-.2742 

.6463 

-.2766 

36 

.147 

0.000 

-.0373 

.0554 

.0148 

-.0094 

.0836 

-.0577 

.1738 

-.0997 

.2839 

-.1344 

.4073 

-.1673 

.5506 

-.1970 

37 

.147 

1 .222 

-.0371 

.0600 

.0188 

-.0046 

.0905 

-.0605 

.1797 

-.1100 

.2928 

-.1561 

.4178 

-.2164 

.5612 

-.2593 

38 

.147 

.389 

-.0562 

.0611 

.0198 

-.0518 

.0935 

' -.0889 

.1848 

-.1405 

.2982 

-.2124 

.4290 

-.2422 

.5709 

-.2718 

39 

.147 

.500 

-.1312 

.0314 

-.0628 

-.0846 

.0865 

-.1501 

.1965 

-.2007 

.3093 

-.2417 

.4409 

-.2609 

.5818 

-.2747 

40 

.147 

. .583 

-.1424 

-.0494 

, -.0971 

-.1114 

.0034 

-.1439 

.1481 

-.2275 

.2890 

-.2555 

.4337 

-.2658 

.5840 

-.2718 

41 

.157 

.646 

.0359 

.1164 

. .0821 

.0607 

.1419 

-.0096 

.2373 

-.2049 

.3568 

-.2534 

.4847 

-.2678 

.6252 

-.2714 

42 

.170 

.698 

' .0624 

.1648 

.1220 

.0927 

.1916 

-.0945 

.2830 

-.2149 

.3933 

-.2533 

.5123 

-.2666 

.6422 

-.2706 

43 

.183 

• .751 

' -.0245 

.2100 

.1582 

.1176 

.2367 

-.1059 

.3241 

-.2165 

.4229 

-.2505 

.5284 

-.2650 

.6417 

-.2688 

44 

' .118 

■ .750 

1 .0521 

.1595 

.1166 

.0866 

.1856 

-.1001 

.2754 

-.2145 

. 389S 

-.2407 

.5104 

-.2603 

.6374 

-.2640 

45 

.088 

0.000 

' -.1845 

-.1327 

• -.1532 

-.1670 

-.1189 

-.1936 

-.0779 

-.2125 

-.0202 

-.2202 

.0475 

-.2500 

.1240 

-.2653 

46 

.088 

, ,236 

: -.1863 

-.1433 

-.1639 

-.1790 

-.1286 

-.1947 

-.0865 

-.2229 

-.0311 

-.2477 

.0330 

-.2615 

.1073 

-.2707 

47 

.088 

.412 

-.1960 

-.1475 

-.1671 

-.1871 

-.1319 

-.2086 

-.0880 

-.2328 

-.0327 

-.2537 

.0330 

-.2692 

.1082 

-.2693 

48 

.088 

.530 

-.2225 

-.1512 

-.1872 

-.1810 

-.1350 

. -.2358 

-.0878 

-.2444 

-.0314 

-.2501 

.0391 

-.2655 

.1198 

-.2677 

49 

.088 

.619 

■ -.2257 

-.1921 

-.1775 

-.1733 

-.1637 

-.2386 

-.0900 

-.2396 

-.0183 

-.2501 

.0568 

--.2621 

.1362 

-.2649 

50 

.088 

.846 

-.0293 

.2065 

.1555 

.1156 

.2333 

-.1149 

.3146 

-.2254 

.4162 

-.2423 

.5252 

-.2578 

.6344 

-.2573 

51 

.059 

0.000 

-.1989 

-.1561 

-.1736 

-.1849 

-.1433 

-.2077 

-.1016 

-.2008 

-.0424 

-.2128 

.0245 

-.2346 

.1047 

-.2509 

52 

.059 

.236 

-.1979 

-.1564 

-.1755 

-.1864 

-.1426 

-.2064 

-.1016 

-.2260 

-.0446 

-.2484 

.0233 

-.2533 

.1010 

-.2681 

53 

.059 

.412 

-.2067 

-.1592 

-.1795 

-.1897 

■ -.1444 

-.2173 

. -.0992 

• -.2364 

-.0424 

-.2442 

.0252 

-.2627 

.1063 

-.2676 

54 

.059 

.530 

-.2108 

-.1581 

-.1736 

-.1787 

-.1438 

-.2192 

-.0964 

-.2391 

-.0378 

-.2427 

.0329 

-.2629 

.1135 

-.2654 

55 

.059 

.619 

-.2114 

-.1826 

-.1761 

-.1753 

-.1553 

-.2194 

-.0833 

-.2394 

-.0129 

-.2466 

.0608 

-.2607 

.1463 

-.2625 

56 

.059 

.714 

-.2248 

-.2052 

-.1835 

-.1786 

-.1956 

-.2320 

-.1459 

-.2343 

-.0728 

-.2464 

.0018 

-.2581 

.0754 

-.2591 

57 

.029 

0.000 

-.1918 

-.1618 

-.1787 

-.1879 

: -.1494 

-.1900 

-.1074 

-.1995 

-.0490 

-.21 19 

.0178 

-.2331 

.0978 

-.2495 

58 

.029 

.236 

-.1925 

-.1614 

-.1805 

. -.1904 

-.1471 

-.1927 

-.1050 

-.2062 

-.0482 

-.2320 

.0201 

-.2512 

.0987 

-.2671 

59 

.029 

.412 

-.1933 

-.1631 

-.1812 

-.1851 

-.1486 

-.1996 

-.1030 

-.2165 

-.0461 

-.2391 

.0213 

-.2501 

.1030 

-.2664 

60 

.029 

.530 

-.2088 

-.1589 

-.1717 

-.1783 

-.1448 

-.2154 

-.0979 

-.2297 

-.0397 

-.2366 

.0299 

-.2552 

.1 1 13 

-.2635 

61 

.029 

.619 

-.2085 

-.1712 

-.1775 

-.1778 

-.1460 

-.2181 

-.0865 

-.2359 

-.0229 

-.2473 

.0516 

-.2577 

.1382 

-.2605 

62 

.029 

.714 

-.2074 

-.1930 

-.1778 

-.1769 

-.1870 

-.2231 

-.1280 

-.2297 

-.0579 

-.2472 

.0272 

-.2557 

.1592 

-.2564 

63 

.029 

.809 

' -.2167 

-.1885 

-.2004 

-.1890 

-.1787 

-.2223 

-.1441 

-. 2T85 

-.0988 

-.2431 

-.0405 

-.2523 

.0444 

-.2532 

64 

.383 

-.305 

-.1029 

-.0057 

-.0320 

-.0590 

.0434 

-.1174 

.1564 

-.1578 

.2819 

-.2133 

.4174 

-.2521 

.5703 

-.2603 

65 

.147 

-.583 

-.1293 

-.0470 

. -.0818 

-.10 .5 

.0109 

-.1456 

.1490 

-.2160 

.2847 

-.2422 

.4294 

-.2529 

.5847 

-.2594 



TABLE VII. -Continued 
(b) Concluded 
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31 

3 

36 3 

41 

3 

46.3 

51.3 

56 3 

61 3 

Tube 

x'/i 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.934 

0.000 

8934 

-.1518 

1.0697 

- 1819 

1.2468 

-.21 1 1 

1.4205 

-.2333 

1.5733 

-.2452 

1.6825 

-.2489 

1.7450 

-.2525 

2 

.868 

0.000 

.8988 

-.1570 

1.0715 

-.1884 

1.2460 

-.2237 

1.4046 

-.2427 

1.5456 

-.2547 

1.6517 

-.2639 

1.7209 

-.2643 

3 

.881 

.053 

.8807 

-.2681 

1.0431 

-.2748 

1.2097 

-.2747 

1.3584 

-.2831 

1.4895 

-.2831 

1.5883 

-.2739 

1.651 1 

-.2663 

4 

.802 

0.000 

.8993 

-.1590 

1.0719 

-.1894 

1.2249 

-.2279 

1.3768 

-.2448 

1.5173 

-.2538 

1.6234 

-.2527 

1.6940 

-.2600 

5 

.764 

.039 

.8903 

-.2241 

1.0394 

-.2479 

1.1761 

-.2579 

1.3364 

-.2677 

1.4796 

-.2640 

1.5892 

-.2594 

1.6627 

-.2593 

6 

.777 

.091 

.8842 

-.2758 

1.0398 

-.2801 

1.1749 

-.2728 

1.3229 

-.2833 

1.4557 

-.2799 

1 .5547 

-.2713 

1.6227 

-.2648 

7 

.790 

.144 

.8711 

-.2770 

1.0171 

-.2808 

1.1419 

-.2737 

1.2697 

-.2836 

1.3851 

-.2804 

1.4683 

-.2713 

1.5271 

-.2645 

8 

.707 

0.000 

.7369 

-.2074 

.90"25 . 

-.2296 

1.0844 

-.2535 

1.2745 

-.2613 

1.4303 

-.2685 

1 .5482 

-.2608 

1.6331 

-.2594 

9 

.648 

0.000 

.7287 

-.2111 

.8982 

-.2343 

1.0887 

-.2555 

1.2743 

-.2591 

1.4214 

-.2619 

1.5326 

-.2574 

1.6192 

-.2587 

10 

.648 

.068 

.7213 

-.2520 

.8946 

-.2653 

1.0868 

-.2666 

1.2717 

-.2710 

1.4189 

-.2638 

1.5283 

-.2616 

1.6126 

-.2602 

1 1 

.658 

.144 

.7823 

-.2804 

.9404 

-.2824 

1.11 49 

-.2714 

1.2824 

-.2810 

1.4170 

-.2749 

1.5142 

-.2691 

1.5881 

-.2631 

12 

.671 

.197 

.8123 

-.2787 

.9553 

-.2816 

1.1 141 

-.2711 

1.2648 

-.2810 

1.3866 

-.2747 

1.4722 

-.2688 

1.5385 

-.2631 

13 

.684 

.250 

.8187 

-.2779 

.9418 

-.2813 

1.0771 

-.2712 

1.2074 

-.2815 

1.3097 

-.2742 

1.3823 

-.2683 

1.4365 

-.2628 

14 

.530 

0.000 

.7268 

-.2180 

.9054 

-.2412 

1.0889 

-.2555 

1.2568 

-.2708 

1.3870 

-.2500 

1.4896 

-.2581 

1.5759 

-.2577 

15 

.630 

.082 

.7282 

-.2435 

.9065 

-.2605 

1.0909 

-.2613 

1.2569 

-.2722 

1.3858 

-.2613 

1.4857 

-.2605 

1.5709 

-.2583 

16 

.530 

.143 

.7295 

-.2777 

.9076 

-.2802 

1.0909 

-.2700 

1.2557 

-.2752 

1.3823 

-.2685 

1.4801 

-.2640 

1.5620 

-.2596 

17 

.530 

.184 

.7269 

-.2795 

.9070 

-.281 1 

1.091 1 

-.2712 

1.2542 

-.2756 

1.3789 

-.2700 

1.4736 

-.2653 

1.5525 

-.2604 

18 

.540 ' 

.263 

.7714 

-.2806 

.9381 

-.2823 

V 1.1063 

-.2722 

1.2533 

-.2783 

1.3662 

-.2696 

1.4484 

-.2652 

1.5168 

-.2612 

19 

.553 

.315 

.7902 

-.2807 

.9434 

-.2820 

1.0963 

-.2724 

1.2300 

-.2779 

1.3321 

-.2683 

1.4058 

-.2646 

1.4659 

-.2605 . 

20 

.566 

.368 

.7887 

-.2790 

.9208 

-.2811 

1.0526 

-.2722 

1.1689 

-.2761 

1.2547 

-.2677 

1.3160 

-.2646 

1.3660 

-.2605 

21 

.383 

0.000 

.7258 

-.2226 

.9045 

-.2419 

1.0813 

-.2424 

1.2240 

-.2485 

1.3317 

-.2567 

1.4227 

-.2583 

1.5062 

-.2557. 

22 

.383 

.136 

.7302 

-.2622 

.9076 

-.2695 

1.0817 

-.2644 

1.2239 

-.2547 

1.3302 

-.2625 

1.4188 

-.2603 

1.5022 

-.2559 

: 23 

.383 

.238 

.7368 

-.2785 

.9128 

-.2789 

1.0846 

-.271 1 

1.2238 

-.2692 

1.3259 

-.2659 

1.4120 

-.2625 

1.4932 

-.2570 

24 

.383 

.305 

.7402 

-.2783 

9160 

-.2785 

1.0879 

-.2714 

1.2222 

-.2698 

1.3219 

-.2649 

1 .4043 

-.2613 

1 .4805 

-.2565 

25 

.393 

.410 

.7746 

-.2807 

.9371 

-.2804 

1.0914 

-.2733 

1.2125 

-.2687 

1.2988 

-.2651 

1.3686 

-.2620 

1 .4342 

-.2574 

26 

.406 

.462 

.7851 

-.2808 

.9344“ 

- 2802 

1.0757 

-.2731 

1.1863 

-.2678 

1.2639 

-.2645 

1.3264 

-.2616 

1.3861 

-.2569 

27 

.419 

.515 

.7734 

-.2803 

.9037 

-.2790 

1.0250 

-.2727 

1.1199 

-.2669 

1.1860 

-.2645 

1.2384 

-.2617 

1.2884 

-.2565 

28 

.236 

0.000 

.7231 

-.2261 

.8961 

-.2463 

1.061 1 

-.2498 

1.1592 

-.2402 

1.2354 

-.2553 

1.3067 

-.2581 

1.3885 

-.2519 

29 

.236 

.190 

.7266 

-.2684 

.9000 

-.2697 

1.0634 

-.2687 

1.1593 

-.2624 

1.2346 

-.2636 

1.3054 

-.2607 

1.3870 

-.2521 

30 

.236 

.332 

.7368 

-.2780 

.9085 ' 

-.2744 

1.0663 

-.2717 

1.1595 

-.2642 

1.2327 

-.2642 

1.3005 

-.2611 

1.3818 

-.2531 

31 

.236 

.427 

.7456 

-.2782 

.9159 , 

-.2747 

1.0675 

-.2713 ■ 

1.1573 

-.2613 

1.2278 

-.2639 

1.2941 

-.2609 

1.3721 

-.2533 

32 

.236 

.498 ' 

.7505 

-.2783 

.9202 

-.2747 

1.0680 

-.2715 

1.1539 

-.2607 

1.2207 

-.2638 

1.2830 

-.2608 

1.3571 

-.2527 

33 

.245 

.557 

.7799 

-.2787 

.9359 

-.2750 

1.0689 

-.2719 

1.1488 

-.2614 

1.2091 

-.2636 

1.2643 

-.2606 

1.3344 

-.2527 


34 . 259 610 .7855 -.2784 .9286 -.2745 1.05Q3 -.2714 1.1242 -.2610 M 799 -.2634 1.2523 -.2604 1.2956 -.2523 

35 272 663 .7686 -.2782 .8924 -.2739 .9974 - 2713 1.0607 -.2604 1.1085 -.2630 1.1537 -.2599 1.2092 -.2515 

36 1 47 0 000 .7 1 06 '-.2206 . .8787 ' -.2398 1.0013 -.2553 1.0484 -.2488 1.0906 -.2570 1.1374 -.2543 1.212" -.2470' 

37 1 47 222 .7189 -.2713 .8872 -.2680 1.0047 -.2692 1.0510 -.2610 1.0923 -.2619 1.1378 -.2575 1.215:- -.2478 

38 ' 147 389 "~7314 • -.2757 .8953 -.2719 1.0081 -.2707 1.0514 -.2614 1,0908 -.2638 1.1352 -.2604 1.2155 -.2497 

39 i.147 500 .7422 ' -.2758 ' .9021 -.2727 1.Q1Q9 -.2707 1.0506 -.2610 1.0886 -.2637 1,1342 -.2610 1.2179 -.2503 

40 ""1~4 7 583 .7477 -.7729 ' . 905 ^ -.2705 1.Q115 -.2693 1.0470 - 2602 1.0826 -.26'23 1.1281 -.2598 1.216^ -.2493 

41 157 646' .7754 - 2745 .9216 - 2713 1.0240 -.2697 1.0589 -.2596 1.0951 -.2622 1.1396- -.2589 1.2277 -.2486 


42 

.170 

.698 

.7794 

-.2741 ' 

.9144 

-.2702 

1.0127 

-.2690 

1.0477 

-.2586 

1 .0835 

-.2613 

1.1284 

-.2578 

1.2126 

-.2475 

43 

.183 

.751 

.7605 

-.2733 

8762 

-.2696 

.9643 

-.2683 

.9958 

-.2583 

1.0283 

-.2603 

1.0696 

-.2566 

1 . 1 439 

-.2465 

44 

.118 

.750 

.7658 

-.2705 

.8768 

-.2686 

9131 

-.2665 

.9180 

- 2591 

.9444 

-.2590 

1.0251 

-.2554 

1.1493 

-.2455 

45 

.088 

0.000 

.2043 

-.2725 

.2768 

-.2681 

.3060 

-.2638 

.3199 

-.2507 

.3498 

-.2494 

.4867 

-.2450 

.7189 

-.2432 

‘ 46 

.088 

.236 

.1930 

-.2741 

.2629 

-.2694 

.2907 

-.2652 

.3043 

-.2568 

.3363 

-.2562 

.4800 

-.2519 

.7286 

-.2447 

47 

.088 

.412 

.1964 

-.2729 

.2639 

-.2705 

.2927 

-.2682 

.3078 

-.2601 

.3487 

-.2617 

.5042 

-.2582 

.7660 

-.2475 

48 

.088 

.530 

.2009 

-.2725 ' 

2672 

-.2705 

.2950 

-.2699 ■ 

.3123 

-.2617 

.4026 

-.2632 

.5354 

-.2597 

.8091 

-.2473 

49 

.088 

.619 

.2187 

-.2706 

.2877 

-.2694 

.3165 

-.2687 

3449 

-.2615 

.4368 

-.2617 

.5587 

-.2579 

.8956 

-.2464 

50 

.088 

.846 

.7306 

-.2667 

7748 

-.2644 

.7768 

-.2633 

.7911 

-.2569 

.8407 

-.2561 

.9663 

-.2513 

1.0605 

-.2408 


51 .059 0.000 "1877 -.2620 .2642 -.2622 .3045 "-~262~1 .3420 -.2503 .4241 -.2484 .5051 -.2412 1.0239 . _-.2W 

52 059 336 T882 -.2731 3636 -.2688 3052 -.2643 .34 57 -.2550 .4320 -.2543 .5102 -.2491 1.0265 -.2423 

53 05 9 412 I .1910 -.2715 .2650 -.2694 .3082 -.2669 .3544 -.2575 .4556 -.2600 .5671 -.2565 1.0320 -.2454 

54 ' 05“9^ 530 ' 1967 ~-.271Q ' 27~1Q~ -.2695 .3160 -.2689 ' 3742 -.2608 .4788 -.2620 .7815 -.2582 1.0372 -.2457 

55 ' 059! 619 I .2383 '-.7694 321l '~ -.2683 .3713 i -.2676 .4326 -.2609 .5167 -.2606 , .9607 -.2567 1.0587 -.2447 


56 

.059 

.714 

.1523 

-.2682 

3396 

-.2667 

.4184 

-.2649 

5031 

-.2590 

.6426 

-.2582 

.9768 

-.2538 

1.0223 

-.2425 

57 

.029 

0 000 

1839 

-.2609 

2667 

-.2615 

.3155 

-.2622 

.3766 

-.251 1 

.4852 

-.2480 

.8298 

-.2382 

.9484 

-.2355 

5R 

.029 

.236 

1852 

-.2736 

2639 

-.2691 

.3146 

-.2634 

.3788 

-.2533 

.4907 

-.2531 

.8917 

-.2467 

.9459 

-.2382 

59 

.029 

.412 

.1870 

-.271 1 

2648 

-.2688 

.3192 

-.2667 

3903 

-.2561 

.5123 

-.2587 

.9126 

-.2542 

.9493 

-.2418 

60 

.029 

.530 

.1977 

-.2693 

2782 

-.2682 

.3381 

- 2676 

.4209 

-.2592 

.5263 

-.2608 

.9164 

-.2564 

.9553 

-.2431 


.029 

.619 ; 

.2283 1 

-.2681 

.3131 , 

1 - 2670 

.3781 

-.2664 

4690 

' -.2599 

.6548 

-.2593 

.9016 

-.2550 

.9578^ 

-.2425 

62 

.029 

.714 

.2482 : 

-.2660 

.3341 

' - 2648 

4086 

-.2632 

5101 

-.2575 

.6742 

-.2561 

.8883 

-.2515 

.9568 

-,2399 

63 

.029 

.809 ' 

.1058 ! 

-.2654 

.1601 ' 

-.2627 

.2269 

-.2621 

.3628 

-.2561 

.6044 

-.2550 

.8864 

-.2499 

.9610 

-.2384 

64 

.383 

-.305 i 

.7353 1 

-.2634 

.9089 

-.2621 

1.0829 

-.2576 

1.2203 

-.2568 

1.3194 

-.2528 1 

1.4047 

-.2504' 

1.4'803 

-.2449 

65 

.147 

-.583 1 

.7477“! 

-.2605 

9060 : 

-.2551 

1.0077 

-.2566 

1.0450 

-.2503 

1.0829 

-.2520 1 

1.1290 

-.2513 

1.2156 

-.2414 



00 


TABLE Vtl.-Conllnued 
(c) M = 2.86 


[ 

^ ^ ^ ^ 

Tube 

x'/l 


-5.0 1 

0.0 1 

5.0 1 

10.0 I 

15.0 1 

20.0 

25.0 1 

y/b/2 

Windward 

Leeward 

Windward 

Leeword 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windword 

Leeword 

Windward 

Leeward 

1 

.934 

_0.000 

_ _ .0231 

.1509 

.0720 

.0778 

M 400 

.0216 

.2333 

-.0169 

.3473 

-.0424 

.4770 

-.0641 

.6273 

-.0823 

2 

.868 

_Q.000 

.0908 

.1513 

.0707 

.0764 

_.1391 

.0204 

__ .2323 

-.0177 

.3476 

-.0430 

.4782 

-.0638 

.6287 

-.0818 

T 

.881 

.053 

...0211 

.1521 

.0803 

.0847 

.1532 

.0207 

.2481 

-.0368 

.3622 

-.0818 

.4886 

-.1088 

.6331 

-.1241 

4 

.802 

-Q.QOO 

.0901 

.1500 

_ .0702 

.0753 

. .1.383 

.0195 

.2307 

-.0189 

.3467 

-.0446 

.4782 

-.0652 

.6272 

-.0824 

5 

_.764 

-.039 

0195 

.1.477 

__.0702 

.0737 

.1390 

.0180 

.2309 

-.0182 

.3469 

-.0410 

.4775 

-.0682 

.6251 

-.1145 

6 

.Jll 

091 

.0909 

.1584 

.0781 

^08.1 6 

.1503 

.0203 

.2430 

-.0374 

.3578 

-.0864 

.4861 

-■1135 

.6303 

-.1282 

7 

.790 

— 144 

.0916. 

.1821 

.0964 

.0985 

.1763 

.0210 

.2721 

-.0502 

.3860 

-.0959 

.5091 

-.1205 

.6464 

-.1335 ! 

R 

.707 

_0 000 

__-.0998 

.0735 

.0115 

.OJ 58 

.0647 

-.0289 

.1378 

-.0631 

.2339 

-.0812 

.3480 

-.0969 

.4823 

-.1106 1 

Q 

-.648 

_Q.000 

- 0359 

.0650 

.0034 

.0080 

.0568 

-.0345 

.1295 

-.0649 

.2263 

-.0837 

.3423 

-.0994 

.4769 

-.1130 

in 

-.648 

.068 

- 0488 

.0474 

-.0121 

-.0069 

.0384 

-.0467 

.1084 

-.0767 

.2022 

-.0932 

.3173 

-.1119 

.4547 

-.1306 

1 1 

.658 

— 144 

^0164 

.1518 

.0749 

.0767 

_.146l 

.0161 

.2352 

-.0431 

.3459 

-.0939 

.4627 

-.1231 1 .5858 

-.1342 ■ 

19 

-.671. 

197_ 

0999 

.1707 

.0889 

.0901 

.1656 

.0220 

.2585 

-.0490 

,3721 

-.0986 

.4974 

-.1230 .6345 

-.1355 


_.684 ' .250 

.0908 

.1988 

_ .1103 

.IJ 13 

.1947 

.0204 

.2904 

-.0618 

.4029 

-.1055 

.5232 ! -.1262 .6534 

-.1366 : 

14 

■ 530 ‘ 0 000 

-.0.368 

_ .0610 

.0014 

.0048 

.0549 

-.0358 

.1282 

-.0629 

.2218 

-.0827 

.3383 1 -.1004 .4739 

-.1135 ' 

15 

-530 1 Q89_ 

--Q477 

.0545 

-.0084 

-.0034 

_^0_467 

-.0455 

.1233 

-.0755 

.2213 

-.0872 

.3384 , -.1119 .4763 1 -.1306 

16 

-53Q_: 

— 143 

-.0553 

_ .0400 

^0178 

-.0J31 

_0326 

-.0527 

.1022 

-.0815 

.2037 

-.IMS 

.3240 ' -.1298 .4704 1 -.1381 

17 

-530 

— 184 

-06.58 

_ .0259 

^0317 

-.0260 

_0J76 _ 

-.0625 

.0866 

-.0874 

.1795 

-.1148 

.3081 , -.1303 .4557 , -.1398 

18 

-540 

—263 

01 ao- 

.1578 

.0824 

.0834 

.1559 

. .0181 

.2395 

-.0576 

.3321 

-.1065 

.4303 : -.1282 .5509 -.1389 

19 

553 

— 315 

■0228 

_ .1821 

.0991 

.1001 

.1798 

.0233 

.2722 

-.0620 

.3795 

-.1078^ 

.4914 ! -.1291 .6063 -.1391 . 

20 

-566 

— 368 

■0171 

.2116 

.1216 

.1219 

.2106 

.0164 

.3064 

-.0731 

.4140 

-.1122 1 .5287 ! -.1311 .6426 ' -.1401 . 

21 

.383 

-Q.QOO 

-.0360 

.0597 

.0024 

.0060 

.0560 

-.0349 

.1243 

-.0626 

.2179 

-.0821 

.3354 . -.0983 .4722 -.1136 

99 

.383 

.136 

-.0528 

.0612 

-.0114 

-.0017 

. .0551 

-.0497 

.1312 

-.081 1 

.2263 

^lll2 

.3431 . -.1295 .4778 . -.1381 

9.-^ 

.383 

938 

-.0587 

.0445 

^0226 

-.0186 

_D.332 

-.0563 

^1230 

-.0891 

.2271 

-.1192 1 .3506 , -.1352 .4878 -.1405 

94 

383 

— 305 

--Q696 

.0215 

-.0362 

-.031 1 

.0163 

-.0650 

.0856 

-.0944 

.2002 

-.1183 ! .3344 -.1330 .4794 -.1385 

25 

-393 

410 

-0192 

.1612 

_0909 

.0898 

J_660 

.0199 

^.2381 

-.0650 

.3147 i -.1122 : .4170 1 -.1323 .5479 -.1395 

26 

-406 

462 

0228 

.1913 

.1088 

L .1087 

.1946 

.0238 

.2812 

-.0693 

.3718 1 -.1149 . .4726 i -.1331 .5927 -.1396 

( 27 

-419 

.515 

.0114 

.2240 

.1325 

.1324 

.2271 

0095 

.3187 

-.0832 

.4155 

-.1195 

.5143 1 -.1344 . .6230 ■ -.1406 

9R 

.236 

-0.000 

-.0.356 

.0616 

.0035 

.0056 

.0601 

^0345 

1L509 

-.0631 

.2220 

-.0832 

.3378 , -.1007 .4762 : -.1125 

29 

-236 

— 190 

-.0544 

.0635 

.0001 

.0053 

■ 0613 

^05.18 

A331 ! -.0808 

.2251 

-.1144 

.3427 • -.1345 .4849 -.1388 

30 

.236 

332 

-.0618 

.0582 

-.0261 

-.0215 

.0494 

-.0584 

_1354 

-.0945 

.2336 

-.1207 

.3530 -.1344 ; .4979 -.1394 

31 

-236 

— 427 

--.0718 

.0204 

-.0358 

-0337 

■ 0180 

^.0692 

.1064 

-.0996 

.2298 

-.1225 

.3606 , -.1332 .5070 : -.1400 

39 

.236 

498 

-.0697 

-.0036 

_-.0371 

-.0388 

-.0016 

-.0687 

.0585 

-.1070 

.1794 

-.1265 

.3240 -.1336 .4892 -.1397 

33 

-245 

^-557 

.0206 

.1611 

■0976 

.0.9_40 

■ 17QR 

.0222 

^353 

-.0704 

.3090 

-.1156 

.4142 -.1316 .5561 -.1383 

34 

-259 

— 610 

.0214 

.1944 

■ 1170 

.1131 

■ 2042 

.0193 

.2845 

-.0758 

.3656 

183 

.4644 : -.1312 .5938 -.1377 

35 

-272 

— 663 

.0055 

.2291 

■ 1402 

_ .1373 

.2388 

.0012 

.3266 

-.0893 

.4115 

-.1237 

.5034 : -.1329 .6187 -.1377 

36 

-147 

-Q.QOO 

-.0370 

0610 

■0041 

.0062 

.0585 

-.0357 

.1288 

-.0638 

.2214 

-.0833 

.3341 • -.1008 .4744 -.1127 

37 

-147 

—222 

-.0565 I 0626 

.0035 

.0062 

_0620 

-.0539 

.1335 

-.0824 

.2253 

-.1196 

.3433 ' -.1344 .4867 -.1379 

38 

-147 

— 389 

-.0666 

1 _ .0611 

--Q266 

-.0200 

_0348 

-.0641 

.1404 

-.0990 

.2355 

-.1217 

.3538 -.1326 .4989 -.1382 

39 

-147 

—500 

- -07.39 

.0185 

--Q363 

-.0345 

_0J59 

-.0708 

.1186 

-.1015 

.2415 

-.1198 

.3648 -.1301 .5111 -.1364 

40 

147 

583 

-.0661 

-.0055 

-.0370 

-.0369 

^.008 

-.0632 

.0608 

-.0949 

. 1 859 

-.1111 

.3364 . -.1183 .4992 -.1222 

41 

-157 

646 

.0221 

.1593 

.1014 

.0950 

_1723 

.0226 

.2351 

-.0719 

! .3086 

-.1153 

1 .4198 : -.1292 .5624 -.1353 

42 

170 



SHOO- 

.1957 

A217_ 

.1157 

-2079 

■ 0151 

■ 2839 

. -.0791 

^3639 

-.1209 

r .4669 , -.1319 .5965 -.1366 

43 

^183 



^1025- 

.2315 

1445 

.1401 


^.0024 

.3271 

-.0935 

.^95 

-.1257 

1 .5042 , -.1331 .6183 -.1373 

44 

_JJL8_ 

— 750 

01 60 ■ 

.1938 

- .1214 

■ 1152 

■ 2065 

.0122 

.2808 ; -.0756 

j .301 1 

-.1147 

1 .4685 . -.1281 . .5973 -.1324 


--Q88 

-Q-QQQ 

--1149 

-.0702 

-.0954 

-.091 1 

-.0710 

-.1112 

1 -.Q_409 : -.1180 . -.0017 

-.1280 

1 .0505 ■ -.1361 : .1213 -.1409 

-46 

.088 

— 236 

--1178 

-.0756 

-.1015 

-.0971 

-■0766 

.-.1140 

1 -..0458 1 -.1196 1 -.0039 : -.1284 

! .0520 ■ -.1365 .1202 -.1381 

-47 

-088 



--110B 

-.0788 

-.1109 

__-.1048 


..-.1115 

I -.0466 1 -.1121 I -.00.39 i -.1241 ^ .0527 -.1339 ■ .1212 -.1373 

4S_ 

-088 

530. 

^•^1092 

-.0956 

-.1061 

-.1052 

-.0992 

-.1108 

! -J15.48 t -.1090 : -.0054 ' -.1211 .0508 -.1318 .1235 -.1364 

. .43 _ 

-088 

6i9_ 

--1086 

-.1695 

^.1067 

-.1062 

-.1076 

-.1142 

-J3_804 

-.1089 ! -.0188 i -.1212 , .0566 -.1321 .1378 -.1358 

50 

-088 

—846 

-.0014 

__ .2328 

.1475 

.1417 

.2446 

-.0054 

.325.5. 

-.0916 : .4049 1 -.1189 | 3^4 ^1297 ^TSO -.1325 

51 

-^0-59 

-Q.QOQ 

-.1153 

_-.QB58 

^1061 

-.1038 

-.0853 

1 -.1145 

-.059 1 

L-.1133 ■ -.0236 1 -.1224 , .0335 -.1309 .1068 -.1364 

52 

-059 

—236 

--1122 

-.0875 

-.1076 

-.1058 

-.0871 

-.1144 

-.0602 ; -.1131 ; -.0214 , -.1268 , .0326 -.1370 .1036 -.1380 

53 

-059 

419 

--1051 

-.0905 

-.0999 

-.1028 

^0.908 

-.1072 

-.0600 I -.1101 ; -.0207 -.1234 .0360 -.1328 .1078 -.1359 

54 

-059 

530. 

-.1041 

i_-.0990 

-.0964 

-.0981 

^_006 

-.1066 

-.0614 1 -.1078 : -.0182 . -.1208 .0403 -.1310 .1151 -.1343 

55 

-059 

619 

-.1070 

-.1091 

-.0984 

■ __-.0996 

-.1072 

1 -.1096 

-.0761 1 -.1087 I -.0139 -.1212 . .0573 -.1321 .1363 -.1351 

-56 

-059 

ZIA. 

--^■1-051 

--10Q7 

-.1056 

---.1050 

-.0965 

1 -.1116 

-.0804 1 -.1048 ' -.0556 -.1171 .0051 -.1270 .0864 -.1298 

57 

-029 

--OQQQ 

-.1102 

-.0923 

-.1117 

. -.1091 

^0_931 

! -.1101 

-.0663 ' -.1119 . -.0297 , -.1218 .0263 -.1300 .0988 -.1353 

58 

-029 

Z36_ 

--1087 

1 -.0935 

-.1104 

. _-.1 103 

-■0932 

J -.11Q5 . -.^0653 ■ -.1117 . -.0270 * -.1259 .0270 -.1353 .0986 -.1369 

59 

-029 

j ALZ. 

-.1070 

1 -.0955 

-.0998 

i_-.0998 

-■0965 

i -.1071 

I -.0657 1 -.M03 -.0254 -.1243 .0300 -.1339 .1021 -.1358 

1 .60 

-029 

J 530 

■■-.1054 1 -.0^80 

-.0966 

.. -.0975 

-■0989 

|. -.1072 

1 -.0625 -.1087 : -.0205 -.1225 .0363 -.1323 .1103 -.1346 

-£JL_ 

-029 

L.619 

_-_.1Q86 1 -.1041 

--Q995 


- 1013 

.^--1093 

-J)7.31 I -.1085 , -.0108 -.1219 ; .0516 -.1329 ■ .1299 -.1347 : 

L62_ 

1 .029 : ZIA. 

-.1092 1 - 1108 

-.1019 

-^.0999 

-.1079 1 -.1092 

-.ia30 ! -:1072 i -.0466 -.1214 .0216 ^7T3l7 JM5 -^j341 ! 

63 

. .029 

J 8QO 

^■1086 . -.0928 

1 -.1 101 

-.1093 

-.0902 i -.1093 

-.0665 i -.1068 1 -.0389 , -.1211 .0030 -.1308 ' .0570 -.1327 

: 64 .383 

^305 

^■0659 ! ,0.195 

-.0344 

T -.031 1 

-0174.. -.0637 

.0885 -.0895 ^ .1999 , -.1115 .3257 • -.1236 .4752 -.1293 

' 65 .147 






i ■ . ' 




£ VII. “• Continued 
c) Concluded 


a = 



45.0 

50.0 

55 

ward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

110 

1 .3072 


1.4711 

-.1214 

1.6124 

193 

1.3082 


1.4634 

-.1273 

1 .5972 

411 

1.2761 


1.4224 

-.1437 

1.5469 

196 

1.3006 


1.4385 

-.1316 

1.5749 

376 

1.2605 


1.3975 

-.1400 

1.5425 

433 

1.2615 


1.3892 

-.1439 

1.5214 

440 

1.2316 


1 .3443 

-.1442 

1 .4566 

336 

1.1401 


1 .3300 

-.1372 

1.5021 

353 

1.1463 


1.3334 

-.1381 

1 .4955 

473 

1.1435 


1 .3332 

-.1415 

1 .4938 

450 

1.1825 


1 .3500 

-.1440 

1.4909 

44? 

1.1884 


1.3370 

-.1431 

1.4639 

44R 

1.1602 


1.2865 

-.1433 

1.3930 

359 

1.1543 


1.3331 

-.1373 

1.4726 

419 

1.1571 


1.3342 

-.1403 

1 .4728 

447 

1.1599 


1.3359 

-.1426 

1.4714 

448 

1.1599 


1 .3349 

-.1430 

1.4692 

448 

1.1815 


1.3364 

-.1430 

1.4553 

443 

1.1770 


1.3164 

-.1427 

1.4232 

444 

1.1396 


1 .2575 

-.1428 

1.3470 

35? 

1.1545 


1 .3222 

-.1374 

1.4328 

4?6 

1.1580 


1 .3239 

-.1419 

1 .4330 

451 

1.1630 


1.3262 

-.1445 

1.4320 

4?9 

1.1667 

i 1.3267 

-.1426 

1.4304 

430 

1.1772 

1 1.3174 

-.1426 

1.4062 

427 

1.1650 

! 1.2914 

-.1421 

1.3711 

4?6 

1.1199 

' 1.2269 

-.1419 

1.2942 

354 

1.1560 

i 1.2847“^ 

-.1383 

1.3517 

4?9 

1.1609 

■ 1.2880 

-.1425 

1.3537 

429 

1.1674 

! 1.2919 

-.1430 

1.3552 

433 

1.1725 

1 1.2926 

-.1430 

1.3535 

428 

1.1741 


1.2901 

-.1429 

1.3476 

422 

1.1758 


1.2814 

-.1424 

1.3340 

413 

1.1581 


1 .2547 

-.1414 

1 .3038 

413 

1.1059 


1.1892 

-.1417 

1.2316 

365 

1.1333 


1.1989 

-.1384 

1.2194 

429 

1.1412 


1.2041 

-.1422 

1 .2235 

430 

1.1502 


1 .2080 

-.1428 

1.2250 

428 

1.1542 


1.2069 

-.1427 

1.2251 

263 

1.1567 


1 .2039 

-.1268 

1.2209 

405 

1.1656 


1.2123 

-.1411 

1.2319 

421 

1.1499 


1.1975 

-.142“4 

1.2193 

423 

1 .0994 


1.1421 

-.1423 

1.1623 

392 

1.0894 


1.0748 

-.1394 

1.0813 

422 

.4586 


.4631 

-.1385 

.4791 1 

437 

.4527 


.4559 

-.1418 

.4746 

444 

.4561 


.4579 

-.1437 

.4855 

434 

.4574 


.4604 

-.1433 

.5154 I 

435 

.4765 


.4873 

-.1429 

.5693 

392 

.9509 


.9375 

-.1388 

.9756 

414 

.4572 


.4786 

-.1384 

.5484 

441 

.4578 


.4811 

-.1423 

.5573 

429 

.4584 


.4865 

-.1424 

.5806 

420 

.4627 


.5009 

-.1416 

.6196 

432 

.5009 


.5515 

-.1423 

.6496 

381"^ 

.5505 


.6210 

-.1367 

.7669 

411 

.4572 


.4984 

-.1371 

.6022 

423 

.4568 


.5004 

-.1401 

.6099 

438 

.4581 


.5098 

-.1427 

.6343 

429 

.4714 


.5366 

-.1419 

.6586 

431 

.5088 


.5855 

-.1421 

.7430 

426 

.5342 


.6242 

-.1410 

•7898 

412 

.3656 


.4825 

-.1394 

.6757 

340 

1.1557 


1.3157 

-.1339 

1 .4203 









00 
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TABLE Vil. -Continued 
(d) M = 3.50 


-5.0 OO 5^0 10^ 15^ 20^ 25.0 

Tube y/b/2 Windword Leeword Windward Leeward Windwordl Leeward Windward I Leeword Windward I Leeward Windward I Leeward Windward 1 L< 




TABLE VII -Continued 
(d) Concluded 





30.0 

35.0 

40.0 

45.0 

50.0 

55.0 

59:9 

Tube 

y/i 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.934 

■iumti 

.7768 

-.0553 

.9556 


1.1391 

-.0603 

1.3207 


1.4846 


1.6399 


1.7604 

-.0663 

2 

.868 

0.000 

.7757 

-.0630 



1.1380 

-.0714 

1.3215 


1.4862 

-.0779 

1.6298 


1.7423 

-.0789 

3 



.1115 

-.0788 

mtsiyjm 


1.1203 

-.0833 

1.2933 


1 .4457 

-.0850 

1 .5823 


1.6853 

-.0830 

4 

.802 

0.000 

.7732 

-.0637 



1.1319 

-.0730 

1.3170 


1.4719 

-.0776 

1.6072 


1.7212 

-.0787 

5 

miSM 

.039 

.7688 

-.0804 



1.1213 

-.0840 

1.3005 


1.4236 

-.0838 

1 .5700 


1.6938 

-.0821 

6 

.111 

.091 

.7707 

-.0810 

.9402 


1.1 135 

-.0852 

1.2900 


1.4207 

-.0849 

1.5536 


1.6642 

-.0821 

7 

HrlsTil 

.144 

.7814 

-.0826 

.9401 


1.0990 

-.0855 

1.2598 


1.3817 

-.0845 

1 .4957 


1.5870 


8 


■wmiti 

TFii m 

-.0782 

.7750 


.9518 

-.0817 

1.1335 


1.3259 

-.0828 

1.5156 


1.6613 

-.0813 

9 

.648 

0.000 

m^vm 

-.0793 

.7651 


.9425 

-.0832 

1.1352 


1.3337 

-.0834 

1.5158 


1.6522 

-.0810 

warn 


.068 

msusm 

-.0825 



.9320 

-.0849 

1.1302 




1.5153 


■K^aiB 


mm 


.144 

.7180 

-.0839 



1.0114 

-.0866 

1.1847 




Ilfytl'B 



-.0828 



.197 

.7656 

-.0834 

.9116 


1 .0506 

-.0856 

1.2011 


1.3597 

-.0841 

1.5005 


niiikfcfl 


KMi 


■Ig^ 

■III 1 ■ 

-.0838 



1.0577 

-.0857 

1.1845 


1.3185 

-.0841 

1 .4346 


BHUm 


14 

.530 

0.000 

.5939 

-.0798 



.9432 

-.0818 

1.1401 


mtemm 

-.0830 

1.5042 


1.6225 


15 

.530 

.082 

.5949 

-.0843 

myi&xm 


.9464 

-.0848 

1.1436 


BBWaM 


[■patw;B 


■EskfefeB 


16 

.530 

.143 

.5909 

-.0854 

myi&im 


.9495 

-.0863 

1.1480 



-.0847 



1.6199 

-.0824 

■m 

■»f«l 

■IKEl 

.5771 

-.0851 



.9459 

-.0863 

1.1478 


1.3415 

-.0849 

1.5047 


1.6151 

-.0823 

msm 


■wan 


-.0842 

.8245 


.9991 

-.0861 

1.1838 


1.3558 

-.0850 

1.4973 


1.5918 

-.0824 

19 

.553 

.315 

.7295 

-.0844 

.8625 


1.0210 

-.0860 

1.1904 


1 .3438 

-.0847 

1.4670 


1.5517 

-.0826 

mm 


■K^ 

.761 1 

-.0848 

.8771 


1.0143 

-.0866 

1.1625 


1.2928 

-.0850 

1.3954 


■BiasVB 


mm 


umiiin 


-.0781 

.7636 


.9448 

-.0826 

1.1344 


1.3259 

-.0836 

1.4767 


1.5694 

-.0818 

nai 


HHE9 


-.0848 

.7683 


.9495 

-.0861 

1.1392 


1.3293 

-.0854 

1.4789 


1.5713 

-.0825 

23 

.383 

.238 

.6042 

-.0876 

.7768 


.9593 

-.0884 

1.1472 


1.3345 

-.0877 

1.4795 


1.5689 

-.0847 

24 

.383 

.305 

.6043 

-.0845 

.7822 


.9665 

-.0853 

1.1528 


1.3389 

-.0851 

1.4779 


1.5631 

-.0825 

^1 

Kga 

HKiEI 

■i^Esn 

-.0844 

.8345 


1.0057 

-.0852 

1.1779 


1.3406 

-.0849 

flJEEkllB 


1.5309 

-.0822 



mLuym 

.7123 

-.0835 

.8606 


1.0175 

-.0847 

1.1748 



-.0844 

■BMsEBI 


1.4904 

-.0814 

w^sm 

■Elba 



-.0845 

.8659 


1.0033 

-.0851 

1.1394 


1.2626 

-.0846 

Mnwatw 


1.4037 

-.0815 

mm 

WMM 

■iIOM 

.5982 

-.0803 

.7655 


.9447 

-.0832 

1.1285 


1.3152 

-.0837 

MCiMai 


1.4767 

-.0816 


mMm 

HiBl 


-.0850 

.7719 


.9516 

-.0852 

1.1349 


1.3194 

-.0852 

1.4202 


1 .4786 

-.0823 



mS9M 


-.0847 

^REEfli 


.9619 

-.0856 

1.1441 


1.3261 

-.0855 

1.4212 


1 .4782 

-.0827 


■Mga 

mm 


-.0851 



.9718 

-.0860 

1.1516 


1.3293 

-.0860 

1.4197 


1.4742 

-.0826 

\mm 


mm 

.6183 

-.0848 

HBgSai 


.9758 

-.0854 

1.1555 


1.3305 

-.0854 

1.4139 


1.4636 

-.0825 

33 

.245 

.557 

.6839 

-.0837 



1.0046 

-.0845 

1.1671 


1.3254 

-.0845 

1.3994 


1.4459 

-.0818 

mm 

fcwsba 


.7175 

-.0828 

.8629 


1.0107 

-.0839 

1.1568 


1.3010 

-.0841 



1.4113 





.7345 

-.0833 

M.IliiB 


.9892 

-.0837 

1.1142 


1.2391 

-.0837 

1.2942 


1.3303 

-.0807 1 

36 

.147 

0.000 

.5970 

-.0767 

.7633 

1 

.9354 

-.0823 

1.1135 


1.2731 

-.0829 

1.3067 


1.3247 


37 

.147 

.222 

.6142 

-.0848 

.7774 


.9459 

-.0854 

1.1238 


1.2801 

-.0848 

1.3106 


■WfcyisuB 

■atfeilsB 

3R 

.147 

.389 

.6252 

-.0844 

.7866 


.9591 

-.08'53 

1.1345 


1.2871 

-.0852 

1.3131 


1.3311 

-.0821 

39 

.147 

.500 

m^vm 

-.0839 

.7962 


.9685 

-.0849 

1.1407 


1.2896 

-.0849 

1.3099 


1.3272 

-.0835 

40 

.147 

.583 


-.0644 

.7992 


.9750 

-.06'50 

1.1448 


1.2890 

-.0656 

1.3033 


1.3201 

-.0650 

41 

.157 

.646 

.6900 

-.0815 

.8482 


1.0056 

-.0828 

1.1607 

[ 




i 1.3317 

-.0798 1 

42 

.170 

.698 

.7218 

! -.0841 

.8660 


1.0094 

-.0847 

1.1502 



BBEEE^B 


■ 1.3169 


43 

.183 

.751 

.7360 

-.0841 1 

.8612 : 

.9848 

-.0849 

1.1051 ' 

1.2169 

-.0843 

rr:2344 

: 1.2555 


44 

.118 

.750 

.7204 

-.0807 

.8634 ' 

1.06T6 

-.0817 

1.1304 

1.1902 

-.0811 

1.1596 

1 1.1789 

-.0789 1 

45 

.088 

0.000 

.2033 

-.0872 

.2965 

.3979 

-.0863 

.4924 . 

.5522 

-.0846 

.5478 

.5879 

-.0823 ' 


.088 

.236 

.2064 

-.0867 ■ 

.2933 ' 

.3939 

-.0871 

.4875 : 

.5442 

-.0859 

.5404 

^ 38^ 

-.0842 . 

47 

.088 

.412 

.2065 

-.0859 , 

.2988 ■ 

.4001 

-.0867 

.4934 

.5448 

-.0862 

.5445 

' .6286 

-.0842 

48 

.088 

.530 

.2098 

-.0851 

.3053 


.4063 

-.0854 

.4980 

.5437 

-.0852 


.6843 

-.0834 

49 

.088 

.619 

.2230 

-.0852 

.3203 


.4248 

-.0860 

.5175 

.5634 

-.0855 

BBSiSoB 

:7025^ 


50 

.088 

.846 

.7315 

-.0811 

.8525 


.9650 

-.0822 

1.0403 

mmmm 

-.0809 

1.0262 

1.0891 


51 

.059 

0.000 

.1913 

-.0861 

.2836 


.3847 

-.0858 

.4827 

.5485 

-.0847 

^BSsiEB 


.6944 

-.0826 1 

52 

.059 

.236 

.1885 

' -.0870 

.2821 

— 

.3870 

1 -.0875 

.4839 ! 

.5488 

-.0860 



.7068 

-.0843 ! 

53 

.059 

.412 

.1931 

1 -.0845 ; 

m^m 


.3916 

-.0850 

.4868 


.5490 

-.0843 

.5957 




54 

.059 

.530 

.2038 

-.0833 i 



.3975 

-.0835 

.4926 


.5538 

-.0830 

.6189 


■^^EB 


55 

.059 

.619 

.2206 

-.0847 

.3176 


.4229 

-.0854 



.5940 

-.0844 

.6730 


.7941 

B‘l4fB 

56 

■HBgM 

.714 


-.0801 

Bi^EB 


.3683 

-.0800 



.6445 

-.0779 

.7553 


.8478 

-.0761 1 

-TT^ 

Wityjem 


^HDEEEB 

■KI^BB 



.3773 

1 -.0852 

H^S^B 


.5505 

-.0829 

.6144 




len 

WH5M 

mMm 

.1829 


.2769 


.3798 

, -.0860 



.5497 

-.0838 



BH^iB 



mmm 

mms^M 

■BTliB 

-.0857 



.3826 

-.0859 



IBbSIEB 

-.0844 



.7871 


warn 


■BBBl 

mmuim 

miofna 

BBTliIB 


.3913 

-.0850 

i^KEIBB 


.5658 

-.0836 

.6669 


.8404 

-.0816 

wm 



.2149 


.3104 


.4176 

-.0852 



.6059 

-.0836 

.7186 


.9850 

-.0822 

mm 

mw 

.714 


1tI*LkB 

.3179 


.4406 

-.0854 



.6345 

-.0831 



.9782 

-.0815 

IS9H 


■JiJ 

lijj^ 


.2200 


.3198 

-.0844 


^bh^^b 

.4617 

-.0814 



.9075 

-.0802 

mssm 



mmmm 

-.0729 

.7722 


IKS^B 

-.0741 

■BfcggB 

BHI^^B. 


-.0743 

mmimm 


1.5463 

-.0725 


00 

N> 


TABLE VII. -Continued 
( e ) M = 4.60 


a = 





- 5.0 

0.0 

5 i 0 1 

TOO 

15.0 1 

200 

25.0 1 

Tube 

y'/l 

y / b /2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.934 

0.000 

.0426 

.1289 

.0621 

.0791 

_1201 

.0439 

.2114 

.0230 

.3158 

.0121 

.4493 

.0034 

.6026 

.0008 

2 

.868 

0.000 

.0281 

.1262 

.0527 

.0707 

.1144 

.0330 

.2061 

.0093 

.3133 

-.0045 

.4462 

-.0141 

.6038 

-.0182 

3 

.881 

.053 

.0298 

.1362 

.0606 

.0760 

.1287 

.0336 

.2211 

.0063 

.3269 

-.0089 

.4586 

-.0191 

.6099 

-.0221 

4 

.802 

0.000 

.0263 

.1245 

.0519 

.0678 

.1140 

.0306 

.2043 

.0073 

.3121 

-.0060 

.4442 

-.0155 

.6017 

-.0196 

5 

.764 

.039 

.0541 

.1225 

.0592 

.0660 

.1116 

.0285 

.2041 

.0041 

.3108 

-.0100 

.4424 

-.0199 

.5977 

-.0233 

6 

.111 

.091 

.0284 

.1320 

.0584 

.0722 

.1246 

.0308 

.2148 

.0046 

.3217 

-.0105 

.4513 

-.0201 

.6045 

-.0238 

7 

.790 

.144 

.0332 

.1554 

.0742 

.0871 

.1499 

.0370 

.2434 

.0055 

.3495 

-.0101 

.4776 

-.0205 

.6254 

-.0243 

8 

.707 

0.000 

.0074 

.0693 

.0207 

.0347 

.0592 

.0102 

.1227 

-.0063 

.2009 

-.0156 

.3044 

-.0226 

.4369 

-.0249 

9 

.648 

0.000 

.0013 

.0563 

.0127 

.0254 

.0468 

.0035 

.1086 

-.0101 

.1882 

-.0182 

.2925 

-.0239 

.4269 

-.0262 

10 

.648 

.068 

-.0017 

.0473 

.0073 

.0183 

.0394 

-.0002 

.0963 

-.0120 

.1713 

-.0181 

.2716 

-.0239 

.4013 

-.0258 

11 

.658 

.144 

.0230 

.1281 

.0563 

.0676 

.1223 

.0257 

.2095 

-.0014 

,3143 

-.0158 

.4395 

-.0241 

.5869 

-.0270 

12 

.671 

.197 

.0287 

.1446 

.0671 

.0797 

.1382 

.0325 

.2296 

.0027 

.3347 

-.0127 

.4611 

-.0220 

.6115 

-.0258 

13 

.684 

.250 

.0779 

.1707 

.0889 

.0958 

.1651 

.0392 

.2598 

.0061 

.3668 

-.0104 

.4922 

-.0192 

.6367 

-.0225 

14 

.530 

0.000 

-.0038 

.0491 

.0079 

.0188 

.0414 

-.0021 

.1008 

-.0145 

.1813 

-.0216 

.2867 

-.0263 

.4211 

-.0277 

15 


.082 

-.0049 

.0471 

.0058 

.0180 

.0386 

-.0023 

.0994 

-.0147 

.1756 

-.0213 

.2818 

-.0255 

.4185 

-.0270 

16 

.530 

.143 

-.0078 

.0420 

.0019 

.0131 

.0336 

-.0060 

.0916 

-.0172 

.1708 

-.0237 

.2726 

-.0273 

.4092 

-.0286 

17 

.530 

.184 

-.0088 

.0399 

.0013 

.0122 

.0323 

-.0069 

.0879 

-.0181 

.1585 

-.0239 

.2557 

-.0275 

.3891 

-.0290 

18 

.540 

.263 

.0269 

.1378 

.0632 

.0743 

.1313 

.0283 

.2194 

-.0006 

.3202 

-.0151 

.4372 

-.0236 

.5634 

-.0273 

19 

.553 

.315 

.0297 

.1566 

.0752 

.0864 

.1505 

.0336 

.2419 

.0015 

.3466 

-.0141 

.4708 

-.0233 

. 6 T 25 

-.0266 

20 

.566 

.368 

.0348 

.1816 

.0844 

.0992 

.1748 

.0385 

.2736 

.0056 

.3804 

-.0121 

.5025 

-.0227 

.6416 

-.0274 

21 

.383 

0.000 

-.0069 

.0439 

.0050 

.0146 

.0373 

-.0050 

.0993 

-.0175 

.1793 

-.0237 

.2866 

-.0270 

.4222 

-.0281 

22 

.383 

.136 

-.0082 

.0413 

.0024 

.0127 

.0337 

-.0064 

.0935 

-.0177 

.1779 

-.0234 

.2855 

-.0270 

.4212 

-.0291 

23 

.383 

.238 

-.0127 

.0402 

-.0017 

.0098 

.0314 

-.0104 

.0914 

-.0223 

.1695 

-.0272 

.2768 

-.0309 

.4169 

-.0321 

24 

.383 

.305 

-.0081 

.0419 

.0016 

.0152 

.0328 

-.0056 

.0920 

-.0181 

.1652 

-.0233 

.2636 

-.0265 

.4094 

-.0282 

25 

.393 

.410 

.0267 

.1467 

.0704 

.0808 

.1423 

.0301 

.2309 

-.0009 

.3257 

-.0153 

.4295 

-.0244 

.5321 

-.0268 

26 

.406 

.462 

.0312 

.1660 

.0796 

.0911 

.1615 

.0340 

.2565 

.0026 

.3602 

-.0132 

.4760 

-.0222 

.5969 

-.0266 

27 

.419 

.515 

.0345 

.1909 

.0869 

.1011 

.1844 

.0383 

.2893 

.0051 

.3947 

-.0123 

.5124 

-.0234 

.6359 

-.0265 

28 

.236 

0.000 

-.0078 

.0453 

.0030 

.0129 

.0369 

-.0064 

.0981 

-.0178 

.1795 

-.0226 

.2885 

-.0266 

.4254 

-.0286 

29 

.236 

.190 

-.0097 

.0453 

.0011 

.0116 

.0346 

-.0075 

.1007 

-.0191 

.1836 

-.0236 

.2932 

-.0275 

.4250 

-.0286 

30 

.236 

.332 

-.0109 

.0399 

-.0001 

.0102 

.0335 

-.0093 

.0942 

-.0199 

.1814 

-.0240 

.2936 

-.0269 

.4337 

-.0286 

31 

.236 

.427 

-.0104 

.0441 

.0033 

.0125 

.0380 

-.0086 

.0983 

-.0204 

.1722 

-.0242 

.2821 

-.0277 

.4267 

-.0289 

32 

.236 

.498 

-.0052 

.0507 

.0116 

.0199 

.0464 

-.0041 

.0971 

-.0184 

.1588 

-.0241 

.2535 

-.0269 

.4057 

-.0284 

33 

.245 

.557 

.0270 

.1535 

.0741 

.0840 

.1500 

.0294 

.2375 

-.0010 

.3280 

-.0154 

.4166 

-.0235 

.5207 

-.0266 

34 

.259 

.610 

.0314 

.1725 

.0815 

.0936 

.1678 

.0342 

.2650 

.0030 

.3656 

-.0125 

.4712 

-.0224 

.5764 

-.0252 ' 

35 

.272 

.663 

.0362 

.1976 

.0883 

.1025 

.1899 

.0389 

.2967 

.0055 

.4027 

-.0124 

.5110 

-.0227 

.6194 

-.0260 

36 

.147 

0.000 

-.0087 

.0462 

.0035 

.0134 

.0377 

-.0070 

.0994 

-.0175 

.1797 

-.0220 

.2875 

-.0260 

.4225 

-.0280 

37 

.147 

.222 

-.0112 

.0463 

0.0000 

.0100 

.0371 

-.0099 

.1028 

-.0198 

.1850 

-.0240 

.2958 

-.0275 

.4328 

-.0289 

38 

.147 

.389 

-.0123 

.0397 

-.0005 

.0090 

.0333 

-.0107 

.0983 

-.0200 

.1866 

-.0240 

.2991 

-.0270 

.4368 

-.0287 

39 

.147 

.500 

-.0051 

.0455 

.0058 

.0168 

.0393 

-.0069 

.0986 

-.0187 

.1730 

-.0232 

.2919 

-.0290 

.4350 

' -.0273 

40 

.147 

. 58 J 

.0229 

.0561 

.0286 

.0382 

.0541 

.0210 

.1027 

.0097 

.1590 

.0047 

.2604 

: .0004 

.4158 

.0001 

41 

.157 

.646 

.0286 

.1567 

.0748 

.0860 

.1529 

.0309 

.2413 

.0015 

.3266 

-.0128 

; .4123 

-.0214 

.5212 

-.0235 

42 

.170 

.698 

.0315 

.1764 

.0828 

.0947 

.1720 

. .0338 

.2692 

.0014 

.3686 

1 -.0145 

: .4689 

-.0247 

.5759 

-.0268 

43 

.183 

.751 

.0348 

.2007 

.0886 

.1021 

.1925 

.0375 

1 .3026 

! .0041 

.4068 

: -.0150 

.5118 

-.0253 

.6153 

-.0277 

44 

.118 

.750 

.0370 

.1761 

.0796 

.0982 

' .1706 

.0400 

t .2691 

1 .0070 

i .3665 

1 -.0097 

.4650 

■ -.0205 

.5734 

-.0221 

45 

.088 

0.000 

-.0198 

-.0115 

-.0186 

-.0186 

! -.0098 

^'0272 

.0111 

i -.0263 

.0382 

-.0289 

1 .0729 

-.0337 

.1223 

-.0322 

46 

.088 

.236 

-.0230 

-.0186 

-.0249 

-.0239 

1 -.0183 

-.0287 

. .0026 

-.0272 

.0289 

: -.0296 

. .0757 

-.0342 

.1326 

-.0326 

47 

.088 

.412 

-.0209 

-.0209 

-.0235 

-.0256 

! -.0186 

' -.0283 

.0012 

-.0265 

. .0286 

; -.0288 

.0750 

-.0334 

.1331 

-.0322 

48 

.088 

.530 

-.0202 

-.0207 

-.0226 

i -.0245 

, -.0186 

-.0266 

-.0015 

-.0253 

1 . 0221 “ 

1 -.0274 

i .0683 

-.0324 

.1256 

-.0308 


.088 

.619 

-.0203 

-.0213 

-.0216 

1 -.0248 

-.0170 

' -.0285 

-.0033 

-.0264 

! .0158 

! -.0286 

.0559 

-.0329 

.1215 

-.0309 

! 50 

.088 

.846 

.0399 

.2027 

.0881 

. .1042 

.1947 

, .0418 

.3055 

.0079 

f .4091 

-.0099 

■ .5097 

-.0210 

.6130 

-.0231 


.059 

. 0.000 1 -.0205 

-.0213 

-.0224 

-.0253 

-.0176 

-.0286 

-.0015 

-.0271 

; .0185 

-.0295 

.0527 

, -.0342 

.1047 

-.0327 

52 

.059 

.236 

-.0193 

. -.0250 

-.0210 

-.0283 

-.0179 

, -.0298 

1 -.0023 

• -.0282 

' .0203 

' -.0306 

' .0592 

-.0351 

.1108 

-.0335 

1 53 

.059 

.412 

-.0158 

-.0234 

' -.0165 

-.0230 

-.0179 

. -.0251 

-.0029 

-.0244 

.0185 

-.0265 

, .0586 

, -.0313 

.1118 

-.0300 

54 

.059 

.530 

-.0122 

-.0224 

-.0123 

-.0214 

■ -.0144 

! -.0226 

-.0030 

' -.0226 

■ .0159 

-.0250 

.0563 

-.0295 

.1148 

-.0280 

55 

.059 

.619 

-.0177 

-.0252 

-.0191 

-.0258 

-.0194 

-.0265 

. -.0071 

-.0254 

.0119 

-.0277 

.0526 

-.0323 

.1190 

' -.0308 

56 

.059 

.714 

-.0074 

-.0127 

-.0072 

-.0171 

-.0019 

1 -.0207 

' .0114 

! -.0195 

: .0231 

-.0209 

.0430 

-.0243 

.0843 

-.0224 

57 

.029 

0.000 

-.0221 

-.0239 

-.0249 

-.0272 

-.0218 

1 -.0281 

-.0089 

-.0264 

■ .0101 

1 -.0288 

.0445 

-.0332 

.0992 

-.0318 

58 

.029 

.236 

-.0195 

-.0259 

-.0202 

-.0265 

-.0207 

1 -.0278 

' -.0070 

1 -.0270 

' .0130 

' -.0290 

.0490 

-.0337 

.1013 

' -.0317 

59 

.029 

.412 

-.0206 

-.0268 

-.0207 

-.0245 

-.0239 

-.0272 

-.0123 

, -.0266 

; .0091 

-.0289 

, .0468 

-.0333 

.1032 

1 -.0320 

. 60 

.029 

.530 

-.0163 

-.0255 

-.0155 

-.0225 

' -.0189 

! -.0249 

-.0087 

' -.0245 

' .0108 

-.0268 

.0504 

-.0318 

.1095 

• -.0301 

61 

.029 

.619 

-.0210 

-.0262 

-.0211 

-.0238 

-.0239 

-.0262 

, -.0140 

i -.0259 

.0064 

-.0282 

.0483 

-.0324 

.1160 

1 -.0311 

62 

.029 

.714 

-.0227 

-.0254 

-.0232 

-.0259 

-.0233 

: -.0277 

' -.0123 

‘ -.0264 

-.0002 

-.0286 

.0280 

-.0326 

, .0905 

1 -.0308 

63 

.029 

.809 

-.0217 

—.0186 

-.0223 

-.0237 

-.0154 

. -.0278 

, .0029 

-.0263 

! .0242 

-0282 

.0535 

' -.0324 

.0941 

' -.0305 

64 

.383 

-.305 

.0063 

.0451 

‘ .0119 

.0242 

' .0373 

.0068 

^ .0936 

-.0033 

1 .1659 

-.0081 

' .2722 

-.0112 

1 ,4118 

1 -.0117 

' 65 

.147 

-.583 


- 






1 

1 

I 







TABLE VII. -Concluded 
(e) Concluded 


a = 



! 

— 

! 300 

! 35^1 

: 40.0 

1 45^0 

1 50.0 

55 i 0 

60.0 

Tube 1 xyi 

1 

y/b/2 

Windward 

1 

1 Leeward 

. Windward 

Leeward 

Windward 

1 Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

j Leeward 

i 

, Windward Leeward 

ri 

! .934 

' 0.000 

.7601 

! -.0011 

.9343 


1..1075 

! -.0033 

1.291 1 


1.4671 

! -.0046 

, 1.6295 ; 

. 1.7709 

-.0050 

1 2 

.868 

. 0.000 

.7627 

: -.0204 

.9338 


1.1077 

, -.0226 

1.2897 

i 1.4629 

-.0235 

I 1.6174 I 

1.7532 

-.0237 

3 

1 .881 

.053 

.7626 

, -.0244 

.9277 


1.0926 

! -.0270 

1.2629 

i 1.4247 

-.0279 

1.5720 

1.6980 

-.0265 

4 

! .802 

! 0.000 

.7620 

: -.0221 

.9303 


1.1068 

I -.0235 

1.2807 

1 1.4534 

-.0255 

1 1.5909 ! 

1.7243 

-.0249 


' .764 

.039 

.7576 

‘ -.0254 

.9243 

' 1.0982 

; -.0281 

1.2651 

1.4129 

-.0282 

1.5447 

1.6886 

-.0274 

' 6 

1 .777 

.091 

.7594 

-.0265 

.9207 

' 1.0907 

-.0280 

1.2535 

1.4080 

-.0282 

1.5333 

1.6651 

-.0270 

7 

.790 

.144 

.7723 

-.0263 

.9250 

, 1.0809 

-.0284 

1.2301 

' 1.3705 

-.0281 

1.4818 

1.5949 

-.0269 


.707 

: 0.000 

.5845 

: -.0263 

.7486 

' .9208 

-.0275 

1.0955 

1.2763 

-.0278 

1.4752 : 

, 1.6461 

I -.0264 

! 9 

1 .648 

1 0.000 

.5752 

1 -.0280 

.7413 

! .9131 

-.0282 

1.0964 

1.2877 

-.0281 

1.4818 1 

1 1.6411 

, -.0267 

1 

1 .648 

.068 

.5507 

1 -.0273 

.7223 

I .8990 

-.0287 

1.0874 

1.2824 

-.0280 

1.4799 : 

1.6393 

' -.0263 

n 

I .658 

.144 

.7284 

' -.0290 

.8621 

I 1.0013 

-.0301 

1.1517 


1.3239 

-.0294 

1.4975 : 

; 1.6352 

r -. 02 ' 8 ' l “ 

12 

! .671 

.197 

.7611 

I -.0278 

.9130 

1 1.0520 

-.0292 

1.1764 


1.3261 

-.0286 

1.4814 I 

1.6039 

, -.0275 

13 

1 .684 

.250 

.7771 

! -.0256 

.9198 

: 1.0602 

-.0274 

1.1681 


1.2922 

-.0270 

1.4241 : 

1.5248 

-.0258 

14 

! .530 

0.000 

.5744 

-.0287 

.7471 

.9222 

-.0297 

1.1073 

, 1.2990 

-.0293 

1.4783 : 

1.6165 

-.0278 

Li5_ 

I .530 

.082 

.5737 

-.0284 

.7484 

.9237 

-.0295 

1.1 104 

, 1.3013 

-.0289 

1.4808 

' 1.6174 

-.0278 

, 16 

, .530 

.143 

.5666 

-.0298 

.7449 

.9242 

-.0305 

1.1 134 

I 1.3048 

-.0297 

1 .4839 

1.6167 

-.0282 

, 17 

.530 

.184 

.5498 

-.0299 

.7335 

, .9175 

-.0308 

1.1122 

1.3053 

-.0298 

1.4839 ' 

1.6141 

-.0282 

18 

.540 

.263 

.6790 

-.0285 

.8222 

.9812 

-.0302 

1.1555 

1.3283 

-.0295 

1.4855 

1.5965 

-.0279 

, 19 

.553 

.315 

.7448 

-.0282 

.8709 

1.0095 

-.0295 

1.1656 

: 1.3220 

-.0286 

1.4627 

1 .5587 

-.0272 

20 

.566 

.368 

.7736 

-.0290 

.8940 

1.0108 

-.0296 

1.1452 : 

1.2783 

-.0290 

1.3952 

1.4755 

-.0271 

21 

.383 

0.000 

.5789 

-.0299 

.7531 

.9299 

-.0306 

1.1160 : 

1.2942 

-.0301 

1.4649 

1 .5742 

-.0291 

22 

.383 

.136 

.5797 

-.0303 

.7562 

.9339 

-.0309 

1.1212 


1.2981 

-.0302 

1.4688 

1.5764 

-.0286 

23 

.383 

.238 

.5804 

-.0335 

.7616 

. .9429 

-.0343 

1.1300 


1.3049 

-.0332 

1 .4745 

1.5776 

-.0318 

24 

.383 

.305 

.5770 

-.0292 

.7634 

.9481 

-.0301 

1.1375 


1.3095 

-.0294 

1 .4738 

1.5729 

-.0277 

25 

.393 

.410 

.6625 

-.0283 

.8266 

' .9968 

-.0296 

1.1669 


1 .3209 

-.0285 

1.4644 : 

1.5463 

-.0276 

26 

.406 

.462 

.7137 

-.0276 

.8607 

1.0148 

-.0282 

1.1688 


1.3071 

-.0276 

1.4328 

1.5078 

-.0261 

27 

.419 

.515 

.7476 

-.0275 

.8742 

1.0084 

-.0288 

1.1405 


1.2577 

-.0279 

1.3629 

1 .4242 

-.0267 

28 

.236 

0.000 

.5800 

-.0301 

.7544 

: .9299 

-.0305 

1.1171 


1.2931 

-.0301 

1.4256 

1.4932 

-.0288 

29 

.236 

.190 

.5818 

-.0302 

.7593 

' ^ 372 “ 

-.0306 

1.1233 


1.2972 

-.0299 

1.4308 

1.4969 

-.0287 

30 

.236 

.332 

.5894 

-.0301 

.7690 

.9475 

-.0303 

1.1343 


1.3054 

-.0296 

1.4355 

1 .4998 

-.0282 

31 

.236 

.427 

.5945 

-.0301 

.7784 

.9581 

-.0307 

1.1430 


1.3111 

-.0300 

1.4367 

1.4987 

-.0286 

32 

.236 

' .498 

.5835 

-.0299 

.7761 

, .9607 

-.0297 

1.1487 


1.3139 

-.0289 

1.4328 

1.4910 

-.0276 

33 

.245 

.557 

.6676 

-.0280 

.8359 

; .9991 

-.0281 

1.1675 


1.3133 

-.0275 

1.4191 1 

1 .4728 

-.0264 

34 

.259 

.610 

.7123 

-.0262 

.8647 


1.0122 

-.0273 

1.1629 


1.2911 

-.0268 

1.3873 

1.4376 

-.0257 

35 

.272 

1 .663 

.7379 

-.0270 

.8708 


.9980 

-.0265 

1.1284 


1.2343 

-.0262 

1.3151 1 

1.3586 

-.0249 


■ .147 

^ 0.000 

.5756 

-.0292 

.7474 


.9214 

-.0303 

1.1019 


1.2679 

-.0296 

1.3411 

' 1.3551 

-.0287 

1 37 

.147 

.222 

.5852 

, -.0306 

.7575 


.9317 

-.0304 

1.1130 

1 1.2752 

-.0296 

1 .3464 

! 1.3600 

' -.0284 

38 

.147 

! .389 

.5938 

-.0299 

1 .7694 


.9455 

-.0303 

1.1256 


1.2853 

, -.0294 

1 .3502 


1.3646 

I -.0277 

' 39 

.147 

1 .500 

.5968 

-.0292 

I .7784 


.9562 

-.0327 I 

1.1363 


1.2919 

1 -.0291 

1 .3487 


1.3613 

1 -.0277 

40 

.147 

! .583 

.5919 

-.0006 , 

! .7802 


.9620 

-.0022 

1.1425 


1.2930 

I -.0012 

1.3418 


1 .3545 

1 -.0007 

41 

.157 

.646 

.6744 

-.0250 I 

1 .8412 


1 .0045 

-.0261 

1.1632 

: 1.2986 

-.0257 

1.3476 


1.3662 

-.0245 

42 

.170 

1 .698 , 

.7150 

, -.0285 ! 

' .8669 , 

1.0143 

-.0286 

1.1578 

' 1.2782 

-.0281 

1.3287 


1.3504 

-.0269 

43 

. .183 

' .751 

.7410 

; -.0288 ' 

.8734 : 

1 .9987 

1 -.0289 

1.1207 

: 1.2212 

-.0285 

1.2654 


1.2890 

-.0267 

44 

, .118 

.750 : 

.7150 

-.0239 ' 

' .8650 ! 

! 1.0105 

1 -.0248 

1.1447 

1 1.2354 

-.0244 

1.2076 

: 1.2122 

-.0233 

45 

1 .088 

0.000 

.1990 

i -.0334 

.2990 1 

: .4059 

! -.0361 

.5164 

' .6017 

-.0317 

.6034 

.6217 

-.0298 

46 

: .088 

.236 

.2061 

' -.0339 ' 

.2972 ' 

.4015 

-.0373 

.5102 

.5925 

-.0328 i 

.5933 

.6170 

-.0310 

47 

.088 

.412 

.2063 

-.0336 

.3023 

1 .4082 

-.0364 

.5166 

.5952 

-.0323 ' 

.5946 

.6331 

-.0304 

48 

.088 

.530 

.2052 

-.0320 

.3080 ^ 

.4156 

-.0351 

.5218 , 

.5952 

-.0311 : 

.5940 

.6661 

-.0292 

49 

.088 

.619 

.2128 

-.0326 

.3211 . 

.4326 

-.0353 

.5399 : 

.6141 

-.0313 I 

.6193 

.7239 

-.0294 

: 50 

.088 

.846 

.7366 

-.0248 

.8646 


.9845 

-.0255 

1.0821 : 

1.0986 

-.0254 

1.0561 

1.1072 

-.0235 

, 51 

.059 

0.000 

.1828 

-.0337 

.2828 


.3883 

-.0369 

.4972 


.5865 

-.0325 

.6082 ! 

.7002 

-.0307 

52 

.059 

.236 

.1850 

-.0348 

.2841 


.3915 

-.0378 

.4989 


.5874 

-.0334 

.6113 1 

.7110 

-.0312 

53 

.059 

.412 

.191 1 

-.0311 

.2917 


.3970 

-.0340 

.5033 


.5888 

-.0299 

.6165 


.7360 

-.0278 

54 

.059 

.530 

.1970 

-.0292 

.2983 


.4038 

-.0319 

.5095 


.5935 

-.0279 

.6292 


.7739 

-.0259 

55 

.059 

.619 

.2078 

-.0321 

.3150 


.4248 

-.0351 

.5384 


.6279 

-.0311 

.6760 


.8128 

-.0288 

56 

.059 

.714 

.1657 

-.0240 

.2740 


.3851 

-.0263 

.5039 


.6426 

-.0221 

.7294 


.8168 

-.0198 

57 

.029 

0.000 

.1766 

-.0327 

.2751 


.3769 

-.0354 

.4860 


.5820 

-.0310 

.6243 


.7530 

-.0287 

58 

.029 

.236 

.1781 

-.0330 

.2779 


.3809 

-.0363 

.4876 


.5816 

-.0316 

.6266 


.7630 

-.0295 

59 , 

.029 

.412 

.1835 

-.0334 

.2833 


.3846 

-.0360 

.4924 


.5841 

-.0315 

.6352 


.7882 

-.0291 

60 

.029 

.530 

.1918 

-.0314 

.2907 


.3933 

-.0344 

.5029 


.5954 

-.0300 

.6594 


.8188 

-.0277 

61 

.029 

.619 

.2020 

-.0326 

.3059 


.4148 

-.0348 

.5318 


.6299 

-.0307 

.7053 


.8813 

-.0282 

62 

.029 

.714 

.1848 

-.0320 

.3002 


.4310 

-.0352 

.5569 


.6588 

-.0309 

.7493 


.9428 

-.0286 

63 

.029 

.809 

.1538 

-.0308 

.2272 


.3263 

-.0338 

.4291 


.5044 

-.0294 

.6261 


.8350 

-.0272 

64 

.383 

-.305 

.5741 

-.0127 

.7538 


.9345 

-.0132 

1.1205 


1.2933 

-.0131 

1.4569 


1.5575 

-.0121 

65 

.147 

-.583 

















00 

TABLE Vlll.-PRESSURE COEFFICiENTS FOR MODEL 8 
(a)/M = 1.60 


[ 

_ ^ : —I 

Tube 

x'/J 


-4,8 1 

^ 

5.3 1 

10.2 1 

15.3 

20.3 1 

25.3 1 

y/b/2 

Windword 

Leeward 

Windward 

Leeword 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windword 

Leeward 

1 

.947 

0.000 

.2055 

.4613 

.3407 

.3050 

.5031 

.1690 

.6965 

.0667 

.9167 

-.0088 

1.1216 

-.0604 

1.3018 

-.1140 

2 

.894 

0.000 

.2003 

.4571 

.3385 

.3041 

.5006 

.1681 

.6895 

.0654 

.8672 

-.0171 

1.0210 

-.0778 

1.1849 

-.1354 

3 

.841 

0.000 

.1956 

.4507 

.3335 

.2996 

.4939 

.1655 

,6754 

.0627 

.8014 

-.0247 

.9186 

-.0885 

1.0760 

-.1499 

4 

.751 

0.000 

-.0624 

.1264 

,0401 

.0114 

.1506 

-.0885 

.2565 

-.1663 

.3768 

-.2331 

.5789 

-.2807 

.8203 

-.3254 

5 

.813 

.055 

.1976 

.4507 

.3365 

.2986 

.4954 

.1665 

.6590 

.0617 

.7560 

-.0288 

.8583 

-.0907 

1.0176 

-.1446 

6 

.850 

.088 

.2131 

.4783 

.3588 

.3181 

.5243 

.1777 

.7127 

.0645 

.8475 

-.0266 

.9764 

-.2476 

1.1317 

-.3783 

7 

.887 

.120 

.2458 

.5407 

.4077 

.3676 

.5868 

.2058 

.7807 

.0438 

.9441 

-.1632 

1.0883 

-.3411 

1.2334 

-.4582 1 

8 

.663 

0.000 

-.0663 

.1234 

.0363 

.0059 

.1480 

-.0902 

,2640 

-.1644 

.4182 

-.2339 

.6321 

-.2803 

.8302 

-.3280 

9 

Hsisffl 

.126 

-.1324 

.0354 

-.0377 

-.0674 

.0553 

-.1569 

.1503 

-.2286 

,4214 

-.2985 

.6633 

-.3393 

.8432 

-.3629 

10 


.210 

-.1757 

-.0494 

-.1058 

-.1283 

-.0201 

-.1920 

.0890 

-.2497 

.1900 

-.3100 

.4709 

-.3577 

.7447 

-.4498 

1 1 


.302 

.2242 

.4781 

.3777 

.3361 

.5097 

.1864 

.6006 

.0499 

.6748 

-.1430 

,7869 

-.2957 

.9629 

-.4201 

12 

.727 

,334 

.2561 

.5555 

.4305 

.3841 

.5994 

.2149 

.7250 

.0260 

.8187 

-.1831 

.9274 

-.3392 

1 .0840 

-.4684 

13 


.367 

.3057 

.6471 

.5050 

.4529 

.6947 

.2591 

.8445 

-.0529 

.9458 

-.2706 

1 .05'8“6 

-.4080 

1.1870 

-.4617 

1 4 

■ami 

0.000 

-.0708 

.1178 

.0325 

-.0004 

.1463 

-.0919 

.2713 

-.1679 

.4352 

-.2383 

.6405 

-.2882 

.791 1 

-.3353 

15 

msKtm 

.246 

-.1444 

.0223 

-.0482 

-.0734 

.0434 

-.1705 

.2922 

-.2542 

.4408 

-.3200 

.6458 

-.3584 

.8059 

-.4522 

16 

■ami 

,410 

-.1803 

-.0597 

-.1149 

-.1318 

-.0317 

-.1994 

.0900 

-.2663 

.2139 

-.3632 

.6646 

-.4341 

.8287 

-.4855 

17 

■CTi« 

.492 

-.1754 

-.0894 

-.1220 

-.1348 

-.0780 

-.1933 

.0134 

-.2632 

.1869 

-.3734 

.5076 

-.4373 

.7449 

-.4872 

18 


.567 

.2509 

.4861 

.4022 

.3662 

.5081 

.2126 

.5909 

.0030 

.6601 

-.1874 

.7901 

-.3211 

.9373 

-.4536 

19 


.600 

.2870 

.5877 

.4750 

.4258 

.6208 

.2472 

.7242 

-.0224 

.8096 

-.2151 

.9271 

-.3742 

1.0572 

-.4743 

20 

.631 

.632 

.3416 

.6960 

.5608 

.4985 

.7380 

.2156 

.8572 

-.1042 

.9446 

-.3070 

1.0542 

-.43 13 

1.1578 

-.4763 

21 

.464 

.753 

.2572 

.4769 

.4113 

.3727 

.5031 

.2192 

.5758 

-.0104 

.6389 

-.1912 

.7456 

-.3401 

.8529 

-.4629 

22 

.501 

.786 

.2973 

.5868 

.4939 

.4410 

.6230 

.2566 

.7175 

-.0338 

.7928 

-.2215 

.8898 

-.3853 

.9826 

-.4794 

23. 

.537 

.819 

.3383 

.7054 

,5831 

.5120 

.7485 

.1845 

.8558 

-.1131 

.9315 

-.3177 

1.0239 

-.4437 

1.0975 

-.4849 

24 

.412 

0.000 

-.0727 

.1089 

.0223 

-.0062 

.1401 

-.0955 

.2754 

-.1712 

.4420 

-.2415 

.6327 

-.2922 

.7581 

-.3388 

25 

.412 

.354 

-.1540 

.0567 

-.0420 

-.0722 

.0967 

-.1850 

.2840 

-.2617 

.4489 

-.3228 

.6312 

-.3877 

.7553 

-.4516 

26 

.412 

.589 

-.1794 

-.0449 

-.1058 

-.1255 

-.0089 

-.1984 

.1128 

-.2711 

.4704 

-.3735 

.6398 

-.4394 

.7441 

-.4901 

2/ 

.412 

.707 

-.1608 

-.0854 

-.1079 

-.1345 

-.0586 

-.1939 

.0167 

-.2816 

.1453 

-.3749 

.4590 

-.4403 

.6673 

-.4861 

28 

.412 

.823 

-.1404 

-.0610 

-.0840 

-.0961 

-.0525 

-.1585 

-.0272 

-.2760 

.0029 

-.3714 

.1002 

-.4440 

.2852 

-.5021 

29 

.412 

.882 

-.1409 

-.0317 

-.0638 

-.0767 

-.0190 

-.1510 

.0211 

-.2855 

.0674 

-.3830 

.1618 

-.4570 

.3035 

-.5101 

30 

.412 

.942 1 

-.0259 

.0249 

,0208 

.0098 

.0444 

-.0504 

.1053 

-.2466 

.1767 

-.3685 

.2823 

-.4592 

.4163 

-.514“6 

31 

.309 

0.000 

-.0753 

.1055 

.0192 

-.0070 

.1374 

-.0971 

.2730 

-.1753 

.4317 

-.2452 

.5882 

-.2953 

.6996 

-.3433 

32 

.309 

.354 

-.1242 

.1051 

-.0137 

-.0493 

.1453 

-.1499 

.2787 

-.2427 

.4406 

-.31 10 

.5806 

-.3675 

.6905 

-.4260 

33 

.309 

.589 

-.1803 

.0062 

-.0805 

-.1119 

.0486 

-.2008 

.2999 

-.2702 

.4198 

-.3691 

.5248 

-.4347 

.6477 

■-^4854 

34 

.309 

.707 

-.2179 

-.0913 

-.1487 

-.1670 

-.0604 

-.2323 

.0705 

-.2992 

.3172 

-.3922 

.4209 

-.4481 

,5949 • -.4894 ' 

35 

.309 

.823 

-.2049 

-.1452 

-.1656 

-.1668 

-.1188 

-.2138 

-.0519 

-.2819 

.1417 

-.3615 

.3981 

-.4285 

.6297 

-.4814 

36 

.309 

.882 

-.0975 

-.1040 

-.1064 

-.1078 

-.0940 

-.0842 

-.0213 

-.1960 

.1580 

-.3159 

.4180 

-.4069 

.6121 

-.4747 

37 

.309 

.942 

.0014 

-.0021 

.0366 

.0551 

-.0178 

-.0198 

.0115 

-.1973 

.1192 

-.3421 

,3541 

-.4487 

.5178 

-.5074 

38 

.221 

0.000 

-.0774 

.1029 

.0175 

-.0079 

.1330 

-.0977 

.2723 

-.1749 

.4365 

-.2463 

.5598 

-.2976 

.6469 

-.3465 

39 

.221 

.354 

-.0989 

,1055 

.0151 

-.0236 

.1403 

-.1191 

.2775 

-.2090 

.4214 

-.2856 

.5291 

-.3476 

1 .6322 -.4147 

40 

.221 

.589 

-.1932 

.0149 

-.0837 

-.1130 

.0534 

-.2129 

.2205 

-.2769 

.3362 

-.3672 

.4568 

-.4184 

.6163 ; -.4712 

41 

.221 

.707 

-.2115 

-.0848 

-.141 1 

-.1671 

-.0386 

-.2365 

.1642 

-.2936 

.2734 

-.3811 

.4498 

-.4216 

.6006 1 -.4609 

42 ; .221 

.823 

-.1449 

-.1027 

-.1512 

-.1686 

-.0826 

-.1458 

.0561 

-.2196 

.2962 

-.3179 

.4372 

-.3904 

.5356 ! -.4402 

43 1 .221 

.882 

-.1005 

-.0712 

-.0725 

I -.0508 

-.0“629 

-.1136 

.0349 

-.1972 

.2894 ! -.2989 

.4049 

-.3925 

.5015 ' -.468“5 

44 ' .221 

.942 

-.0699 

-.0462 1 -.0473 1 -.0407 

-.0494 

-.0822 

-.0109 

-.2195 

.2076 1 -.3744 

.3392 

-.4688 

.4294 ! -.5108 

45 .133 

0.000 

-.3293 

-.2403 1 -.2785 : -.2907 

-.2211 

-.3376 

-.1579 

-.3322 

-.0785 1 -.4130 

-.0390 

-.3837 

-.0163 1 -.3996 

46 .133 

.354 

-.3393 

-.2477 1 -.2901 1 -.3029 

-.2314 

-.3522 

-.1647 

-.3916 

-.1016 

i -.4171 

-.0544 

-.4151 

-.0181 ! -.4270“' 

47 ' .133 

.589 

-.3694 

-.2884 ! -.2583 i -.2656 

-.2624 

-.3614 

-.2076 

-.3623 

-.1460 

-.3643 

-.0719 

-.3857 

-.0285 -.4167 

48 .133 

,707 

-.3613 

-.3139 ' -.2621 1 -.2753 

-.3014 

-.3599 

-.2188 

-.3656 

-.1415 

i -.3756 ; -.0722 

-^.3787 

-.0441 ! -.4125 

49 .133 

.942 

-.1047 

1 -.0353 

-.0612 ' -.0666 

-.0310 

-.1205 

.0561 

-.2527 

.1872 ' -.4067 ! .2601 ! -.4810 

.3067 -.4897 

, 50 .068 

0.000 

-.2955 

‘ -.2482 

-.2852 -.2976 

-.2289 

-.3000 -.1589 

-.3285 

-.0854 ! -.3779 ' -.0469 ' -.3852 

-.0102 ' -.3981 

51 .088 .354 

-.3455 

-.2565 

-.2984 ' -.3104 

-.2367 

-.3586 -.1738 

-.3638 

-.1125 ' -.3755 1 -.0663 ! -.3839 

-.0185 -.4140 

i 52 • .088 .589 

-.3354 

1 -.2897 

-.2606 1 - 2666 

! -.2743 1 -.3333 ! -.2173 

-.3423 

-.1502 -.3483 ! -.0710 ‘ -.3859 

-.0278 -.4129 

53 .088 .707 

-.3382 ' -.2765 

-.2672 -.2785 

1 -.2781 

-.3417 ' -.2116 

-.3567 

-.1289 -.3584 . -.0576 ' -.3649 

-.0149 -.4078 

. 54 .044 0.000 

-.2911 ' -.2552 

, -.2618 -.2700 

; -.2376 

-.3046 , -.1687 

-.3360 

-.0988 -.3295 ■ -.0569 i -.3696 -.0106 -.3966 

' 55 .044 ,354 

-.3224 ‘ -.2616 

) -.3000 : -.3056 ! -.2438 

-.3223 -.1840 

1 -.3158 

-.1266 -.3201 , -.0754 . -.3498 -.0180 -.3966 

' 56 .044 ' .589 

-.2799 ! -.2663 

1 -.2659 -.2729 ■ -.2804 

-.2919 ! -.2252 

-.3217 

1 -.1496 ; -.3350 : -.0739 

-.3642 ! -.0265 -.4021 

57 ' .044 ' ,707 

-.3045 , -.2551 ' -.2712 • -.2841 -.2509 

! -.3119 ■ -.1920 

-.3381 

1 -.1124 ■ -.3552 1 -.0392 

-.3709 i .0092 -.4115 

, 58 .044 • .823 

-.3228 -.2558 , -.3089 -.3096 -.2394 

-.3208 

-.1601 

-.3624 

1 -.0881 -.4253 ' -.0154 

-.4328 1 .0412 -.4491 

59 ,412 -.707 

-.1760 ! -.0863 . -.1235 -.1338 ' -.0713 

-.1901 

0.0000 

-.2825 

.1600 ! -.3795 .4765" 

-.4482 1 .6619 -.4956 

1 60 ! 221 ! -.707 

-.2243 1 -.0810 1 -.1506 , -.1669 i -.0433 

-.2359 

.1686 

-.2972 

.2718 -.3843 1 .4414 i -.4206 ! .6059 ! -.4703 


TABLE VIII. -Continued 
(a) Concluded 


a - 

30 2 35 2 402 4^3 503 503 60 3 


Tube 

/// 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Wipdward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

947 

0 000 

1.4462 

-.2043 

1.5320 

-.3270 

1.5756 

-.4457 

1.5822 

-.4656 

1.5668 

-.4563 

1.5363 

1.4838 

2 

894 

0 000 

1.3356 

-.2036 

1.4469 

-.2921 

1.5226 

-.3841 

1.5629 

-.4701 

1.5823 

-.4624 

1.5832 

1.5599 

3 

.841 

0.000 

1.2333 

-.2114 

1 3614 

-.2870 

1.4560 

-.3664 

1.5187 

-.4558 

1.5615 

-.4630 

1.5849 

1.5812 

4 

751 

0 000 

1.0253 

-.3686 

1 1865 

-.4188 

1.3139 

-.4623 

1.41 12 

-.4834 

1 .4842 

-.4640 

1.5402 

1.5687 

5 

.813 

0.55 

1.1802 

-.1877 

1.3171 

-.4439 

1.4187 

-.4543 

1.4906 

-.4667 

1.5399 

-.4622 

1.5717 

1.5760 

6 

.850 

088 

1.2771 

-.4593 

1.3906 

— .4466 

1.4714 

-.4578 

1.5202 

-.4678 

1.5506 

-.4618 

1.5639 

1.5534 

7 

.887 

.120 

1 3543 

-.5000 

1 4391 

-.4474 

1.4902 

-.4591 

1.51 17 

-.4680 

1.5143 

-.4619 

1.5040 

1.4751 

8 

.663 

0.000 

9942 

-.3732 

1 1343 

-.4278 

1.2506 

-.4514 

1.3450 

-.4675 

1.4243 

-.4652 

1.4904 

1.5334 

9 

.663 

.126 

.9914 

-.41 18 

1.1327 

-.4497 

1.2509 

-.4662 

1.3460 

-.4693 

1.4221 

-.4656 

1.4900 

1.5310 

10 

663 

210 

.9749 

-.4957 

1.1342 

-.4533 

1.2565 

-.4659 

1.3529 

-.4694 

1.4284 

-.4660 

1.4904 

1.5294 

1 1 

690 

..^02 

1.1 120 

-.4900 

1.2365 

-.4551 

1.3321 

-.4652 

1.4031 

-.4692 

1.4568 

-.4652 

1.4998 

1.5191 

12 

727 

334 

1.2082 

-.4966 

1.3091 

-.4544 

1.3805 

-.4646 

1.4315 

-.4691 

l.46_52 

-.4649 

1.4879 

1.4936 

13 

.763 

367 

1.2814 

-.4947 

1.3483 

-.4539 

1.3928 

-.4641 

1.4157 

-.4691 

1.4245 

-.4645 

1.4248 

1.4105 

14 

.530 

0.000 

.9255 

-.3804 

1.0479 

- 3974 

1.1534 

-.4402 

1.2455 

-.4636 

1.3278 

-.4668 

1.4053 

1.4643 

15 

530 

.246 

.9414 

-.4958 

1.0622 

-.4655 

1.1636 

-.4708 

1.2533 

-.4727 

1.3332 

-.4682 

1.4049 

1.^645 

16 

530 

.410 

.9507 

-.4999 

1 0731 

-.4677 

1.1740 

-.4673 

1.2636 

-.4716 

1.3384 

-.4675 

1.4059 

1.^606 

17 

.530 

.492 

.9279 

-.4985 

1.0651 

-.4647 

1.1728 

-.4652 

1.2643 

-.4711 

1.3387 

-.4670 

1.4051 

1.4548 

18 

.557 

.567 

1.0617 

-.4963 

1.1674 

-.4585 

1.2503 

-.4634 

1 .3208 

-.4699 

1.3701 

-.4652 

1.4173 

1.4465 

19 

.594 

.600 

1.1587 

-.4964 

1.2402 

-.4568 

1.3008 

-.4629 

1.3500 

-.4693 

1 .3808 

-.4650 

1.4104 

1.4250 

20 

631 

.632 

1.2313 

-.4946 

1.2832 

-.4550 

1.3144 

-.4622 

1.3382 

-.4688 

1.3435 

-.4644 

1.3498 

1.3475 

21 

464 

.753 

.9501 

-.4861 

1.0423 

-.4469 

1.1224 

-.4586 

1.1898 

-.4687 

1.2465 

-.4636 

1.3041 

1.3419 

22 

501 

.786 

1.0612 

-.4853 

1.1298 

-.4444 

1.1867 

-.4571 

1.2358 

-.4678 

1.2716 

-.4624 

1.3084 

1.3318 

23 

.537 

.819 

1 . 1 485 

-.4790 

1.1900 

-.4427 

1.2196 

-.4562 

_^439_ 

-.4677 

1.2534 

-.4620 

1.2665 

1.2727 

24 

412 

0.000 

.8733 

-.3805 

.9755 

-.4021 

1.0687 

-.4423 

1.1542 

-.4681 

1.2343 

-.4676 

1.3136 

1.3848 

25 

.412 

.354 

.8756 

-.4968 

.9794 

-.4718 

1.0724 

-.4667 

1.1547 

-.4751 

1.2353 

-.4682 

1.3139 

1.3808 

26 

.412 

.589 

.8644 

-.4904 

.9728 

-.4592 

1.0653 

-.4621 

1.1498 

-.4712 

1.2260 

-.4660 

1.3018 

1.3640 

27 

.412 

.707 

.8071 

-.4770 

.9273 

-.4447 

1.0269 

-.4528 

1 . 1 1 45 

-.4622 

1.1920 

-.4579 

1.2668 

1.3262 

28 

.412 

.823 

.4362 

-.4854 

.6228 

-.4443 

.7644 

-.4574 

.8818 

-.4694 

.9853 

-.4637 

1.0806 

1.1530 

29 

.412 

.882 

.4726 

-.4802 

.6434 

-.4401 

.7848 

-.4544 

.9166 

-.4672 

1,0098 

-.4609 

1.0783 

1.1331 

30 

.412 

.942 

.6948 

-.4809 

.8035 

-.4397 

.8356 

-.4547 

.8864 

-.4678 

.9417 

-.4607 

.9987 

1.0435 

31 

.309 

0.000 

.8018 

-.3768 

.8880 

-.4215 

.9681 

-.4351 

1 .0440 

-.4703 

1.1233 

-.4655 

1.2051 

1.2853 

32 

.309 

.354 

.7990 

-.4818 

.8893 

-.4702 

.9699 

-.4639 

1.0450 

-.4749 

1.1240 

—.4674 

1.2061 

1.2827 

33 

.309 

589 

.7814 

-.4763 

.8736 

-.4599 

.9548 

-.4610 

1.0321 

-.4728 

1.1096 

-.4663 

1.1932 

1.2662 

34 

.309 

707 

.7455 

-.4762 

.8375 

-.4535 

.9159 

-.4604 

.9935 

-.4725 

1.0695 

-.4664 

1.1540 

1.2260 

35 

.309 

.823 

.6894 

-.4798 

.7622 

-.4466 

.8326 

-.4579 

.8993 

-.4705 

.9705 

-.4642 

1.0484 

1.1132 

36 

.309 

.882 

.6560 

-.4810 

.7288 

-.4440 

.7973 

-.4568 

.8631 

-.4699 

.9334 

-.4633 

1.0098 

1.0717 

37 

.309 

.942 

.5741 

-.4815 

.6455 

-.4422 

.7127 

-.4557 

.7761 

-.4690 

.8437 

_ ^..4620 

.9137 

.9696 

38 

.221 

0.000 

.7202 

-.3776 

.7832 

-.4258 

.8440 

-.431 1 

.9021 

-.4737 

.9691 

-.4679 

1.0503 

1.1393 

39 

221 

.354 

.7121 

-.4551 

.7783 

-.4610 

.8378 

-.4607 

,8970 

-.4695 

.9642 

-.4648 

1.0484 

1.1359 

40 

.221 

.589 

.6960 

-.4589 

.7628 

-.4591 

.8228 

-.4614 

.8837 

-.4753 

.9527 

-.4679 

1.0416 

1.1273 

41 

.221 

.707 

.6703 

-.4546 

.7346 

-.4500 

.7943 

-.4542 

8548 

-.4670 

.9262 

-.4606 

1.0172 

1.1004 

42 

.221 

823 

.5986 

-.4729 

.6590 

-.4500 

.7140 

-.4584 

.771 1 

-.471 1 

.8506 

-.4641 

.9454 

1.0255 

43 

.221 

.882 

.5677 

-.4829 

.6271 

-.4453 

.6827 

-.4567 

.7409 

-.4698 

.8293 

-.4626 

.9218 

.9951 

44 

.221 

.942 

.4924 

-.4866 

.5516 

-.4434 

.6058 

-.4559 

.6642 

-.4691 

.7531 

-.4615 

.8382 

.9037 

45 

.133 

0.000 

.0164 

-.4339 

.0481 

-.4254 

.0864 

-.4505 

.1759 

-.4708 

.3657 

-.^659 

.5587 

.7452 

46 

.133 

.354 

, .0129 

-.4507 

.0426 

-.4442 

.0816 

-.4555 

.1796 

-.4583 

.3738 

-.4599 

.5654 

.7504 

47 

.133 

.589 

.0011 

-.4432 

.0341 

- .4476 

.0755 

-.4566 

,2007 

-.4710 

.4037 

-.4630 

.5950 

.7600 

48 

.133 

.707 

-.0105 

-.4436 

.0268 

-.4505 

.1295 

-.4578 

.2071 

-.4724 

.4291 

' -.4633 

.6153 

.7747 

49 

133 

.942 

.3466 

-.4723 

.3881 

-.4434 

.4413 

-.4547 

.5227 

-.4666 

.6794 

-.4580 

.7669 

.8364 

50 

.088 

0.000 

.0347 

-.4304 

.0896 

-.4252 

.1605 

, -.4461 

.2629 

-.4640 

.7107 

, -.4633 

.8233 

.8952 

51 

.088 

354 

.0275 

-.4394 

.0825 

-.4206 

, .1566 

-.4493 

.2604 

-.4599 

.7217 

1 -.4597 

I .8198 ' 

.8918 

52 

, .088 

1 589 

.0169 

-.4330 

.0756 

-.4398 

.1644 

-.4521 : 

.2552 , 

-.4673 , 

.7480 

-.4595 

! ,8178 ' 

: .8892 ' 

' 53 

.088 

.707 

.0422 

1 -.437”7“'’ 

.r 50 

-.4456 

.1858 

-.4547 

.2472 , 

-.4690 1 

.7640 

-.4598 i 

1 .8204 , 1 

; .8882^1 1 

54 

f .044 ’ 

! 0.000 

.0461 I 

j -.4321 

.M86 

-.4289 

.2114 

-.4442 ; 

.3245 

-.4631 

, .6979 ' 

-.4591 ' 

.7418 


.8084 


55 

.044 

■ .354 

.0400 

-.4286 

. ’ 129 

-.4086 

.2086 

-.4441 

.3157 , 

-.4627 

.6960 : 

-.4588 i 

.7416 


.8071 


56 

.044 

589 

.0318 

-.4207 

' 124 

-.4349 

.2181 

-.4503 

.3435 

-.4671 

.6983 : 

-.4585 ' 

.7452 


.8078 


57 

.044 

.707 

.0714 

-.4301 

.I486 

-.4426 

.2271 

-.4532 

.5791 

-.4667 

.681 1 

-.4572 ! 

.7354 


.7989 


58 

.044 

.823 

.1140 1 

-.4467 

T066 

-.4484 

.3201 

-.4567 

.5339 

-.4682 

.6508 

-.4580 

.7192 


.7837 


59 

.412 

-.707 

.8050 1 

-.4714 

.9260 

-.4522 

1.0262 

-.4617 

1.1 131 

; -.4731 

1.1908 

-.4654 

1.2639 


1.3271 


.60 _i 

^221_ 

-.707 

.6740 i 

-.4638 

.7382 

-.4563 ' 

.7980 

-.4609 

,8576 

1 -.4749 

.9292 

-.4660 

1.0179 


1.1047 



00 
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00 
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TABLE VIII. -Continued 
(b) M = 2.16 


! 

a = 1 

Tube 

^7l 

y/b/2 

zH 

L3 ^ 

6.3 1 

1 1.3 1 

16.3 

21.3 i 

26-3 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.947 

0.000 

.1703 

.3249 

.2777 

.2078 

.4099 

.1099 

.5612 

.0186 

.7364 

-.0383 

.9295 

-.0858 

1.1458 

-.1137 

2 

.894 

0.000 

.1577 

.3213 

.2692 

.2041 

.4031 

.1063 

.5563 

.0147 

.7335 

-.0417 

.9256 

-.0895 

1.1 184 

-.1195 

3 

4 

.841 

0.000 

.1537 

.3173 

.2652 

.1996 

.3983 

.1022 

.5490 

.0113 

.7251 

-.0441 

.9176 

-.0911 

1.0633 

-.1225 

.751 

0.000 

-.0327 

.0795 

.0422 

-.0027 

.1383 

-.0696 

.2471 

-.1276 

.3761 

-.1637 

.5041 

-19“49 

.6359 

-.2138 

5 

813 

.055 

.1576 

.3225 

.2708 

.2038 

.4043 

.1043 

.5566 

.0098 

.7280 

-.0497 

.9121 

-.1077 

1.0268 

-.1633 

6 

.850 

.088 

.1725 

.3443 

.2901 

.221 1 

.4270 

.1138 

.5842 

.0104 

.7573 

-.0600 

.9499 

-.1202 

1.1118 

-.1693 

7 

.887 

.120 

.2133- 

.4066 

.3466 

.2718 

.4938 

.1434 

.6545 

.0216 

.8307 

-.0624 

1.0177 

-.1328 

1.1831 

-.1942 

8 

.663 

0.000 

-.0407 

.0702 

.0326 

-.0120 

.1273 

-.0778 

.2385 

-.1346 

.3695 

-.1681 

.5023 

-.1956 

.6694 

-.2153 

9 

.663 

.126 

-.0801 

.0210 

-.0163 

-.0547 

.0743 

-.1128 

.1845 

-.1626 

.3164 

-.1920 

.4404 

-.2194 

.6843 

-.2425 

10 

.663 

.210 

-.0740 

.0212 

-.0123 

-.0486 

.0635 

-.1065 

.1429 

-.1615 

.2311 

-.2010 

.3509 

-.2334 

.5023 

-.2557 

1 1 

.690 

.302 

.1993 

.3835 

.3276 

.2534 

.4652 

.1312 

.6161 

.0106 

.7596 

-.0714 

.8505 

-.1401 

.9286 

-.1956 

12 

.727 

.334 

.2235 

.4305 

.3683 

.2886 

.5155 

.1447 

.6769 

.0177 

.8476 

-.0671 

.9783 

-.141 1 

1.0722 

-.2028 

13 

.763 

.367 

.2359 

.4982 

.4174 

.3144 

.5968 

.1531 

.7677 

.0238 

.9455 

-.0685 

1.0939 

-.1608 

1.1890 

-.2317 

14 

.530 

0.000 

-.0423 

.0681 

.0283 

-.0146 

.1195 

-.0798 

.2331 

-.1357 

.3641 

-.1687 

.4971 

-.1954 

:6797 

-.2156 

1 5 

.530 

.246 

-.0844 

.0245 

-.0138 

-.0549 

.0750 

-.1156 

.1927 

-.1680 

.3313 

-.2024 

.5304 

-.2288 

.6965 

-.2423 

16 

.530 

.410 

-.0709 

r .0320 

-.0012 

-.0408 

.0724 

-.1037 

.1570 

-.1642 

.2521 

-.2059 

.3796 

-.2387 

.6316 

-.2464 

17 

.530 

.492 

-.0556 

.0438 

.0147 

-.0244 

.0784 

-.0925 

.1368 

-.1582 

.1899 

-.2015 

.3171 

-.2356 

.5449 

-.2570 

18 

.557 

.567 

.2174 

.4299 

.3711 

.2870 

.5127 

.1388 

.6530 

.0128 

.7553 

-.0700 

.8316 

-.1440 

.9181 

-.1998 

19 

.594 

.600 

.2252 

.4746 

^ .4056 

.3034 

.5691 

.1456 

.7361 

.0180 

.8747 

-.0680 

.9710 

-.1492 

1.0644 

-.2105 

20 

.631 

.632 

.2340 

.5325 

.4319 

.3134 

.6448 

.1544 

.8334 

.0222 

.9916 

-.0810 

1.0993 

-.1795 

1.1865 

-.2436 

21 

.464 

.753 

.2154 

.4477 

.3836 

.2921 

.5335 

.1378 

.6587 

.0127 

.7494 

-.0710 

.8216 

-.1451 

.9118 

-.2013 

22 

.501 

.786 

.2234 

.4919 

.41 1 1 

.3039 

.5933 

.1450 

.7550 

.0184 

.8726 

-.0703 

.9644 

-.1510 

1.0572 

-.2135 

23 

.537 

.819 

.2335 

.5428 

.4323 

.3129 

.6710 

.1541 

.8617 

.0198 

.9999 

-.0890 

1.0983 

-.1856 

1.181 1 

-.2477 

‘it 

.412 

0.000 

-.0444 

.0682 

.0292 

-.0144 

.1183 

-.0806 

.2306 

-.1355 

.3550 

-.1680 

.5006 

-.1951 

.6829 

-.2149 

25 

.412 

.354 

-.0819 

.0280 

-.0105 

-.0521 

.0800 

-.1140 

.2026 

-.1686 

.3562 

-.2044 

.5206 

-.2193 

.6983 

-.2390 

26 

.412 

.589 

-.0637 

.0426 

.0080 

-.0307 

.0864 

-.1007 

. 1 745 

-.1643 

.2893 

-.2059 

.4284 

-.2331 

.7777 

-.2399 


.412 

.707 

-.0291 

.0538 

.0417 

-.0149 

.1024 

-.0917 

.1603 

-.1552 

.2265 

-.1956 

.3493 

-.2262 

.5898 

-.2400 

28 

.412 

.823 

-.0460 

.0792 

.0429 

-.0050 

.1172 

-.0870 

.1742 

-.1507 

..2098 

-.1929 

.2383 

-.2277 

.2818 

-.2529 

29 

.412 

.882 

-.0496 

.0882 

.0462 

-.0084 

.1324 

-.0897 

.2026 

-.1525 

.2467 

-.1951 

.2848 

-.2314 

.'33^3 

-.2570 

30 

.412 

.942 

-.0199 

.0946 

.0531 

.0136 

.1435 

-.0613 

.2276 

-.1324 

.2917 

-.1862 

.3505 

-.2330 

.4237 

-.2641 

31 

.309 

o.boo 

-.0452 

.0654 

.0249 

-.0160 

.1 156 

-.0814 

.2234 

-.1356 

.3540 

-.1671 

.4979 

-.1947 

.6724 

-.2126 

32 

.309 

.354 

-.0767 

.0418 

-.0015 

-.0453 

.0981 

-.1105 

.2211 

-.1648 

.3590 

-.1985 

.5093 

-.2166 

.6887 

-.2390 

33 

.309 

.589 

-.071 1 

.0369 

-.0013 

-.0397' 

.0851 

-.1059 

:1944 

-.1678 

.3435 

-.2077 

.5490 

-.2166 

.6961 

-.2363 

34 

.309 

.707 

-.0729 

.0289 

-.0051 

-.041 1 

.0692 

-.1117 

.1605 

-.1727 

.2759 

-.2124 

.4822 

-.2236 

.6018 

-.2379 


.309 

.823 

-.0775 

-.0037 

-.0269 

-.0537 

.0227 

-.1102 

.0809 

-.1631 

.1597 

-.2010 

.2453 

-.2309 

.4873 

-.2397 

1 36 

.309 

.882 

-.0370 

.0273 

.0123 

-.0068 

-0462 

-.0766 

.0883 

-.1403 

.1537 

-.1847 

.2601 

-.2227 

.4655 

-.2422 

! 37 

.309 

.942 

-.0102 

.0696 

.0592 

.0243 

.0899 

-.0316 

.1379 

-.1095 

.1923 

-.1750 

.2691 

-.2275 

.4612 

-.2585 

38 

.221 

0.000 

-.0477 

.0626 

.0223 

-.0184 

.1118 

-.0828 

.2201 

-.1369 

.3525 

-.1684 

.4981 

-.1959 

.6787 

-.2142 

39 

.221 

.354 

-.0743 

.0483 

.0033 

-.0415 

.1067 

-.1093 

.2231 

-.1646 

.3642 

-.1943 

.5113 

-.2161 

.6799 

-.2392 

40 


.589 

-.0781 

.0294 

-.0084 

-.0475 

.0783 

-.1117 

.1975 

-.1716 

.3503 

-.2052 

.4925 

^-.2167 

.6175 , -.2385 

41 ^ .221 

.707 

-.0630 

.0060 

-.0094 

-.0582 

.0574 

-.1 rs5 

.1468 

-.1706 

.2734 

-.1984 

.4274 

-.2106 1 .5464 -.2288 

42 1 .221 

.823 

-.0692 

-.0072 

-.0267 

-.0450 

.0239 

-.1042 

.0992 

-.1610 

.2078 

-.1971 

.3837 

-.2181 1 .5288 ; -.2362 

43 .221 ■ .682 

-.0516 

.0036 

-.0062 

-.0271 

.0271 

-.0863 

.0964 

-.1296 

.1967 

-.1676 ' .3762 

-.2108 ' 5345 ' -.241 1 

44 .221 i .942 

.0150 

.0244 

.0332 

.0282 

.0300 

-.0364 

.0765 

-.1285 

.1633 

-.1933 1 .3061 

-.2400 ■ .4817 1 -.2626 

4b .133 

' 0.000 

-.1945 

-.1453 

-.1632 

-.1825 

-.1218 

-.1765 

-.0624 

-.1824 

.0098 

-.1951 .0863 

-.2175 .1702 -.2389 

46 ' .133 

1 .354 

-.1646 

-.1498 

-.1717 

-.1716 

-.1205 

-.1693 

-.0602 

-.1797 

.0056 

-.1920 ' .0865 

-.2165 1660 -.2402 

' 47 ! .133 

.589 

-.1677 

-.1708 

-.1601 

-.1597 

-.1460 

-.1737 

-.0835 

-.1816 

-.01 14 

-.1907 ' .0506 

-.2155 : .1180 -.2371 

48 .133 

.707 

-.1710 

-.1823 

-.1489 

-.1613 

-.1633 

-.1760 

-.1148 

-.1824 

-.0424 

-.1928 1 .0237 

-.2166 .0997 -.2381 

49 .133 ■ .942 

-.0129 

.0071 

.0131 

.0178 

.0177 

-.0586 

.0696 

-.1446 

.1633 

1 -.2049 .3238 : -.2404 .4239 ' -.2553 

, 50 ' .088 0.000 

-.1763 

r -.1514 

-.1686 

-.1872 

-.1267 

-.1705 

-.0697 

-.1807 

-.0017 

' -.1936 ! .0793 ‘ -.2156 1 .1684 -.2370 

51 .088 -354 

-.1592 I -.1542 

-.1596 

-.1579 

-.1251 

^-.1673 

-.0664 ■ -.1791 

-.0014 -.1905 .0769 ? -.2148 = .1527 -.2377 

52 

53 

.088 .589 

-.1624 ; -.1658 

-.144-3 -.1529 -.1506 

-.1704 

-.0898 ; -.1795 

-.0232 1 -.1889 :03^ -.2133 ■ .1094 -.2336 

^ .088 .707 

-.1666 ’ -.1530 

-.1428 , -.1566 : -.161 1 

-.1731 

1^.1124 • -.1803 . -.0418 ■ -.1911 .0265 ! -.2153 .1128 -.2358 

. 54 .044 ■ 0.000 

-.1741 : -.1590 -.1755 ! -.1809 ! -.1343 

-.1727 ! -.0779 ‘ -.1825 : -.0115 : -.1941 .0692 -.2161 .1593 -.2384 

1 55 .044 .354 

r-.1580 . -.1500 , -.1459 1 -.1547 : -.1285 

-.1656 

-.0722 -.1776 . -.0069 -.1882 .0710 -.2117 .1419 -.2336 

56 .044 .589 I -.1612 : -.1489 

-.1432 

-.1527 . -.1527 

^-.1689 

-.0948 :^.1786 • -.033'5 -.1883 .0295 -,2n9 . >042 ^2308 

57 .044 .707 

-.1642 

-.1452 

-.1431 

-.1539 ! -.1521 

-.1700 

1 -.1067 . -.1790 ; -.0348 . -.1894 ' .0390 : -.2132 , .1310 -.2328 

. 58 1 .044 .823 

-.1657 

-.1537 

-.1510 

-.1597 1 -.1494 

-.1728 

-.0953 

-.1813 : -.0082 

t -.1917 .0803 1 -.2209 ■ .1705 -.2360 

59 .412 -.707 

-.0544 

.0543 

.0246 

-.0166 1 .0867 

-.0945 

. 1 474 

-.1605 .2151 

1 -.2029''"^ 3398 ^“-.2366 .5661 . -.2495"“ 

i 60 . .221 -.707 

-.0857 

.0082 

-.0236 

-.0590 1 .0491 

-.1187 

.1416 

-.1754 1 .2711 

! -.2048 1 .4293 ' -.2156 ^ .5531 -.2365 



TABLE Vlll.-Contlnued 
(b) Concluded 


a = 


— 



31 

3 


36 3 

41 

3 


46 3 

51 

3 


56.3 

61 3 

Tube 

x'/i 

y/b/2 

Windword 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeword 

Windward 

Leeward 

Windward 

Leeword 

Windward 

Leeward 

1 

.947 

0.000 

1.3457 

- 

.1263 

1.5149 

-.1433 

1.6371 

- 

.2050 

1.6921 

-.2506 

1.6954 

- 

.2572 

1.6719 

-.2591 

1.6361 

-.2564 

2 

.894 

0.000 

1.2599 

- 

1399 

1.4133 

-.1560 

1.5537 

- 

.1960 

1.6421 

-.2403 

1.6879 

— 

.2661 

1.7042 

-.2691 

1 .6991 

-.2667 

3 

.841 

0.000 

1.1662 

- 

.1470 

1 3174 

-.1645 

1.4701 

— 

.1951 

1.5807 

-.2300 

1.6539 

- 

.2656 

1.6965 

-.2697 

1.71 14 

-.2668 

4 

.751 

0.000 

.8649 

- 

2285 

1.1032 

-.2397 

1.3018 

— 

.2592 

1.4504 

-.2736 

1.5613 

- 

.2695 

1.6376 

-.2707 

1.6888 

-.2682 

5 

.813 

.055 

1.1070 

- 

.2178 

1.2646 

-.2617 

1.4286 

— 

.2671 

1.5470 

-.2640 

1.6289 

- 

.2671 

1.6792 

-.2699 

1 .7006 

-.2672 

6 

.850 

708^ 

1.2149 

- 

.2260 

1.3613 

-.2655 

1.4997 

- 

.2666 

1,5930 

-.2648 

1.6502 


.2680 

1.6804 

-.2699 

1.6834 

-.2675 

7 

.887 

.120 

1.31 16 

- 

.2476 

1 4399 

-.2762 

1.5431 

- 

.2679 

1.6036 

-.2649 

1.6294 

— 

.2680 

1.6323 

-.2704 

1.6151 

-.2675 

8 

.663 

0.000 

.8931 


.2320 

1 .0991 

-.2440 

1.2615 

- 

.2639 

1.3938 

-.2669 

1.5018 

- 

.2689 

1.5822 

-.2707 

1.6465 

-.2682 

9 

.663 

.126 

.9106 

- 

.2664 

1.0987 

-.2796 

1 .2619 

- 

.2667 

1.3958 

-.2656 

1.5022 

- 

.2685 

1.5814 

-.2708 

1.6461 

-.2682 

10 

.663 

.210 

.8011 

- 

.2656 

1.0865 

-.281 1 

1.2671 

- 

.2666 

1.4042 

-.2654 

1.5093 

- 

.2687 

1.5857 

-.2706 

1.6462 

-.2682 

1 1 

.690 

.302 

1.0549 

- 

.2435 

1 2273 

-.2732 

1.3703 

— 

.2667 

1.4738 

-.2654 

1.5502 

- 

.2679 

1.6006 

-.2703 

1.6386 

-.2674 

12 

.727 

.334 

1 1806 

- 

.2553 

1.3236 

-.2715 

1.4370 

L=. 

.2664 

1.5151 

-.2653 

1.5670 

- 

.2682 

1.5955 

-.2702 

1.6164 

-.2677 

13 

.763 

.367 

1.2854 

- 

.2691 

1.3939 

-.2734 

1.4685 


.2667 

1.5148 

-.2654 

1.5365 

- 

.2684 

1.5407 

-.2706 

1.5403 

-.2678 

14 

.530 

0.000 

.9018 

- 

.2330 

1 .0699 

-.2456 

1.1941 

- 

.2667 

1.3078 

-.2622 

1.4094 

- 

.2692 

1.4945 

-.2709 

1.5715 

-.2681 

15 

.530 

.246 

.9095 

- 

.2564 

1 .0890 

-.2736 

1.2189 

- 

.2681 

1 .3286 

-.2668 

1.4226 

- 

.2691 

1.5023 

-.2711 

1.5721 

-.2687 

16 

.530 

.410 

.9371 

- 

.2570 

1.1050 

-.2676 

1.2363 

- 

.2673 

1.3440 

-.2665 

1.4325 

- 

.2685 

1.5079 

-.2706 

1.5695 

-.2681 

17 

.530 

.492 

.8561 

- 

.2607 

1.0869 

-.2680 

1.2348 

~ 

.2669 

1.3473 

-.2664 

1.4355 

- 

2687 

1.5095 

-.2705 

1.5661 

-.2685 

18 

.557 

.567 

1.0694 

- 

.2530 

1.2098 

-.2686 

1.3214 

- 

2666 

1 .4100 

-.2657 

1.4733 

- 

.2681 

1.5274 

-.2705 

1.5655 

-.2680 

19 

.594 

.600 

1.1849 

— 

.2659 

1.3006 

-.2692 

1.3863 

— 

.2663 

1.4505 

-.2652 

1.4929 

— 

.2682 

1.5257 

-.2701 

1.5454 

-.2683 

20 

.631 

.632 

1.2795 

- 

.2771 

1.3628 

-.2699 

1.4142 

- 

.2659 

1.4495 

-.2650 

1.4631 

- 

.2681 

1.4723 

-.2702 

1.4695 

-.2678 

21 

.464 

.753 

1.0421 

- 

.2579 

1.1303 

-.2677 

1.2129 

- 

.2661 

1,2926 

-.2641 

1.3566 

- 

.2673 

1.41 19 

-.2701 

1.4633 

-.2684 

22 

.501 

.786 

^ 1.1586 

- 

.2683 

1.2276 

-.2660 

1.2895 

- 

2648 

1.3458 

-.2626 

1.3902 


.2659 

1.4240 

-.2686 

1.4559 

-.2675 

23 

.537 

.819 

1.2543 

— 

.2795 

1.3023 

-.2679 

1.3354 

- 

2651 

1,3625 

-.2630 

1.3801 


.2664 

1.3899 

-.2694 

1 .4006 

-.2680 

24 

.412 

0.000 

.8961 

- 

.2291 

1.0388 

-.2452 

n.l474 

— 

.2486 

1.2422 

-.2623 

1.3298 


.2680 

1.41 19 

-.2699 

1.4915 

-.2674 

25 

.412 

.354 

.9038 


.2546 

1 .0444 

-.2673 

1.1534 

- 

.2674 

1.2471 

-.2667 

1.3340 

- 

.2689 

1.4148 

-.2711 

1.4901 

-.2685 

26 

.412 

.589 

.9245 

- 

.2524 

r 1.0401 " 

-.2652 

1.1533 

- 

.2652 

1 2482 

-.2643 

1.3305 

- 

.2667 

1.4075 

-.2690 

1.4779 

-.2669 

27 

.412 

.707 

.8633 

- 

.2430 

.9932 

-.2532 

1.1140 

- 

.2553 

1.2138 

-.2540 

1.2978 

- 

.2560 

1.3758 

-.2587 

1.4450 

-.2573 

28 

.412 

.823 

.4311 

- 

.271 1 

.5661 

-.2672 

.7748 

- 

2662 

.9508 

-.2640 

1.0772 

- 

.2671 

1.1790 

-.2703 

1.2709 

-.2687 

29 

.412 

.882 

.4587 

- 

.2712 

.5913 

-.2631 

.7919 

— 

2631 

.9697 

-.2608 

1.1 106 

- 

.2634 

1.1924 

-.2666 

1.2599 

-.2653 

1 30 

.412 ' 

‘ .942 

.5491 

- 

.2772 

.6646 

-.2664 

1.0095 

- 

.2656 

1.0252 

-.2629 

1 1.0709 

~ 

.2661 

1.1265 

-.2694 

1.1806 

-.2682 

1 

7309 

0.000 

.8658 

- 

.2275 

.9821 

1 -.2417 1 

1.0715 

- 

.2333 

1.1507 

-.2599 

; 1.2270 ' 

- 

.2643 

1.3066 

-.2660 

1.3921 

-.2638 

' 32 

73091 

1 .354 1 

.8653 

- 

.2552 

.9789 

. -.2682 

1.0753 

- 

.2678 

, 1.1550 

-.2674 

' 1.2301 

- 

.2696 

■ 1.3096 

-.2717 

1.3935 

-.2691 

33 

.309 1 

1 .589 1 

.8256 : 


.2517 

.9528 ' 

! -.2645 

1 i.0609 ■ 

! - 

.2648 

1.1436 

-.2635 

. 1.2185 

' - 

.2660 

1.2968 

-.2681 

1.3800 

-.2660 

34 

.309 

1 .707 ' 

.7255 

- 

.2549 

' .9023 

-.2682 ^ 

1 1.0205 

- 

.2676 

1.1055 

-.2658 

1.1795 

- 

.2692 

1.2595 

-.2720 

1 .3428 

-.2693 

35 

' .309 

.823 

.6431 


.2616 

.8655 

-.2680 

.9435 

' - 

.2674 

1.0174 

-.2649 

1.0835 

- 

.2685 

1.1565 

-.2714 

1.2355 

-.2692 

36 

.309 

' .882 

.7159 

- 

.2694 

.8513 

-.2686 

' .9177 

. - 

.2676 

.9882 

-.2648 

1.0516 

- 

.2686 

1.1240 

-.2716 

1.1995 

-.2694 

37 

.309 

: .942 

.6649 

'~3 

.2719 

.7719 

-.2674 

.8391 

- 

.2667 

.9088 

-.2643 

.9693 

- 

.2677 

1.0381 

-.2709 

1.1078 

-.2687 

38 

.221 

0.000 

.8403 

- 

.2310 

.9154 

-.2443 

.9751 

- 

.2543 

1 0321 

. -.2648 

1.0913 

- 

.2699 

1.1599 

-.2715 

1.2501 

-.2693 

39 

.221 

.354 

.8187 

- 

.2556 

9070 

-.2689 

.9726 

- 

.2688 

1 0301 

-.2675 

1.0888 

- 

.2700 

1.1583 

-.2717 

1.2479 

-.2690 

40 

.221 

.589 

.7540 

- 

.2551 

.8864 

-.2684 

.9579 

- 

.2679 

1.0180 

-.2669 

1.0768 

- 

.2697 

1.1495 

-.2716 

1.2413 

-.2691 

41 

.221 

.707 

.7126 

- 

.2438 

.8601 

-.2557 

.9291 

- 

.2586 

.9886 

-.2568 

1.0464 

- 

.2592 

1.1237 

-.2612 

1.2176 

-.2595 

42 

.221 

.823 

.7075 

- 

.2576 

.7869 

-.2671 

.8493 

- 

.2671 

.9059 

-.2645 

.9609 

- 

.2676 

1.0467 

-.2700 

1.1452 

-.2679 

43 

.221 

.882 

.6774 

- 

.2667 

.7595 

-.2677 

.8217 

' - 

.2667 

.8783 

-.2644 

.9336 

- 

.2678 

1 .0283 

-.2698 

1.1219 

-.2680 

44 

.221 

.942 

.6038 

- 

.2707 

.6872 

-.2685 

.7488 

- 

.2670 

8051 

-.2643 

.8605 

- 

.2679 

.9559 

-.2705 

1.0402 

-.2683 

45 

.133 

0.000 

.2279 

- 

.2536 

.2518 

-.2623 

.2828 

- 

.2654 

.3228 

-.2613 

.4419 

— 

.2663 

.6257 

-.2682 

.8355 

-.2662 

46 

.133 

.354 

.2148 

- 

.2554 

.2452 

-.2682 

.2746 

— 

.2686 

3167 

-.2660 

.4388 

- 

.2688 

.6304 

-.2703 

.8406 

-.2680 

47 

.133 

.589 

.1862 

IT 

.2537 

.2326 

-.2639 

.2640 

- 

.2625 

.3095 

-.2631 

.4391 

- 

.2664 

.6568 

-.2680 

.8547 

-.2655 

48 

.133 

.707 

.1824 

- 

.2555 

.2188 

-.2662 

.2536 

- 

.2660 

3577 

-.2641 

.4413 

- 

.2672 

.6777 

-.2692 

.8752 

-.2668 

49 

.133 , 

, .942 ; 

.5072 

_ 

.2658 

5493 

-.2637 ' 

' .5887 

, - 

.2627 

.6455 

-.2602 

.7340 

- 

.2637 

.8870 

-.2655 

.9752 

-.2636 

50 

.088 

0.000 : 

.2320 

• - 

.2507 

.2706 

-.2585 

.3238 


.2623 

.4019 

-.2604 i 

.4907 

- 

.2622 

.9606 

-.2646 

1 .0288 

-.2632 

51 

.08^ 

.354 ! 

.2091 , 

, _ 

.2518 

2577 

-.2630 1 

.3135 

- 

.2654 

' 3947 

-.2619 

.4916 

- 

.2652 

.9643 

-.2667 

1.0265 

-.2644 

52 

.088 

.589 

.1855 

- 

.2490 

; .2436 

-.2567 

.3026 

- 

.2579 

.3960 

, -.2569 

.4959 

- 

.2599 

.971 1 

-.2614 ' 

■ 1.0257 ! 

-.2595 ' 

53 

.088 

.707 

.1992 

!~IT 

.2512 

r .2587 

-.2597 

.3330 

- 

.2606 

.4153 

-.2585 

.4666 

- 

.2617 

.9667 

-.2635 

1 1.0281 

1 -.2610 1 

54 

.044 

0.000 

.2283 j 


.2527 

I .2769 , 

-.2618 ; 

.3474 

- 

.2639 

4486 

-.2597 

.5908 

- 

.2612 

.8839 

-.2634 

! .9469 

-.2640 

55 

.044 

.354 

.2046 1 

[ - 

.2468 

.2650 

-.2569 i 

.3392 

- 

.2587 

4438 

-.2548 

.5774 

- 

.2585 

.8832 

-.2598 

"9471 

-.2578 

56 

.044 

.589 

.1888 

— 

.2459 

2528 : 

-.2529 i 

.3334 

- 

.2564 

4482 

-.2539 

.6066 

- 

.2567 

.8894 

-.2583 

.9498 

-.2559 

57 

.044 

.707 

.2227 

- 

.2469 

2848 

-.2544 

.3655 

- 

.2565 

.4586 

-.2539 

.7918 

- 

.2567 

.8798 

-.2582 

.9433 

-.2562 

58 

.044 

.823 

.2593 

”~r 

.2533 

.3302 

-.2618 

.421 1 

— 

.2622 

.5373 

-.2593 

.7653 

— 

.2624 

.8568 

-.2640 

.9293 

-.2617 

59 

.412 

-.707 

.8618 

_ 

.2550 1 

.9957 

-.2660 , 

1.1 158 

- 

.2666 

1 2147 

-.2659 

1.3012 

- 

.2677 

1.3788 

-.2703 

1 1.4'440 

-.2689 

60 

.221 

-.707 

.7198 

- 

.2538 1 

.8683 

-.2657 I 

.9337 

- 

.2666 

9933 

-.2655 

1.0533 

- 

.2679 

1.1287 

-.2695 

! 1.2188 

-.2677 



00 

GO 


TABLE VIII. -Continued 

( c ) M = 2.86 


a = 





- 5.5 1 

^ 1 

5.3 1 

10.3 1 

15.3 1 

20.3 

25.3 1 

Tube 

y/i 

y / b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.947 

0.000 

.1047 

.3071 

.1923 

.1936 

-.3013 

.1001 

.4381 

.0312 

.5997 

-.0173 

.7791 

-.0523 

.9737 

-.0806 

2 

.894 

0.000 

.1019 

.3076 

.1909 

.1936 

.3012 

.0994 

.4386 

.0288 

.6009 

-.0212 

.7809 

-.0576 

.9758 

-.0861 

3 

.841 

0.000 

.0983 

.3038 

.1871 

.1901 

.2978 

.0969 

.4340 

.0266 

.5953 

-.0230 

.7751 

-.0593 

.9699 

-.0872 

4 

.751 

0.000 

-.0322 

.0893 

.0187 

.0177 

.0871 

-.0342 

.1763 

-.0731 

.2883 

-.0982 

.4255 

-.1160 

.5782 

-.1324 1 

5 

.813 

.055 

.1017 

.3100 

.1925 

.1952 

.3048 

.0998 

.4415 

.0266 

.6027 

-.0262 

.7825 

-.0657 

.9750 

-.0964 1 

6 

.850 

.088 

.1145 

.3342 

.2118 

.2141 

.3281 

.1120 

.4662 

.0315 

.6280 

-.0273 

.8086 

-.0698 

1.0026 

-.1008 , 

7 

.887 

.120 

.1415 

.3975 

.2559 

.2569 

.3905 

.1383 

.5382 

.0474 

.7009 

-.0173 

.8813 

-.0616 

1.0712 

-.0931 

8 

.663 

0.000 

-.0449 

.0734 

.0047 

.0029 

.0725 

-.0470 

.1592 

-.0843 

.2692 

-.1080 

.4066 

-.1245 

.5623 

-.1336 ' 

9 

.663 

.126 

-.0574 

.0477 

-.0136 

-.0151 

.0471 

-.0590 

.1258 

-.0914 

.2260 

-.1109 

.3579 

-.1231 

.5147 

-.1240 ' 

10 

.663 

.210 

-.0483 

.0633 

-.0003 

-.0017 

.0623 

-.0504 

.1385 

-.0889 

.2267 

-.1 139 

.3265 

-.1317 

.4301 

-.1380 

1 1 

.690 

.302 

.1309 

.3819 

.2455 

.2460 

.3789 

.1280 

.5142 

.0370 

.6690 

-.0270 

.8373 

-.0707 

.9839 

-.0999 

12 

.727 

.334 

.1375 

.4125 

.2570 

.2569 

.4097 

.1341 

.5635 

.0417 

.7232 

-.0222 

.9043 

-.0641 

1.0830 

-.0935 ■ 

13 

.763 

.367 

.1445 

.4299 

.2652 

.2657 

.4265 

.1409 

.6253 

.0482 

.8086 

-.0135 

.9994 

-.0527 

1.1822 

-.0905 , 

1 4 

.530 

0.000 

-.0476 

.0694 

.0017 

0.0000 

.0698 

-.0495 

.1548 

-.0868 

.2621 

-.1105 

.3966 

-.1234 

.5493 

-.1305 

15 

.530 

.246 

-.0573 

.0529 

-.0082 

-.0110 

.0570 

-.0594 

.1370 

-.0957 

.2407 

-.1184 

.3748 

-.1250 

.5400 

-.1312 ' 

16 

.530 

.410 

-.0467 

.0797 

. 011-7 

.0081 

.0828 

-.0500 

.1596 

-.091 1 

.2496 

-.1156 

.3537 

-.1317 

.4805 

-.1351 . 

17 

.530 

.492 

-.0373 

.0996 

.0230 

.0195 

.1032 

-.0407 

.1772 

-.0832 

.2506 

-.1095 

.3193 

-.1274 

.3937 

; -.1399 

18 

.557 

.567 

.1320 

.4088 

.2489 

.2490 

.4082 

.1288 

.5694 

.0375 

.7206 

-.0254 

.8610 

-.0664 

. 9.560 

1 -.0952 

19 

.594 

.600 

.1373 

.4200 

.2559 

.2562 

.4192 

.1341 

.6100 

.0417 

.7826 

-.0205 

.9551 

-.0595 

1.0842 

-.0922 ' 

20 

.631 

.632 

.1449 

.4307 

.2645 

.2652 

.4286 

.1416 

.6525 

.0488 

.8662 

-.0101 

1.0590 

-.0501 

1.2062 

-.0972 ‘ 

21 

.464 

.753 

.1301 

.4076 

.2469 

.2472 

.4070 

.1280 

.5867 

.0370 

.7354 

-.0250 

.8533 

-.0645 

.9373 

! -.0950 ' 

22 

.501 

.786 

.1363 

.4184 

.2546 

.2550 

.4184 

.1331 

.6240 

.041 1 

.8052 

-.0198 

.9659 

-.0573 

1 .0791 

-.0929 

23 

.537 

.819 

.1440 

.4309 

.2637 

.2650 

.4300 

.1412 

.6590 

.0483 

.8912 

-.0078 

1 .0803 

-.0506 

1.2088 

-.1019 

24 

.412 

0.000 

-.0455 

.0706 

.0057 

.0016 

.0758 

-.0480 

.1605 

-.0851 

.2677 

-.1085 

.3962 

-.1192 

.5453 

' -.1281 

25 

.412 

.354 

-.0549 

.0583 

-.0036 

-.0074 

.0626 

-.0577 

.1433 

-.0958 

.2484 

-.1195 

.3857 

-.1226 

.5519 

: -.1297 

26 

.412 

.589 

-.0482 

.0895 

.0123 

.0078 

.0934 

-.0518 

.1723 

-.0931 

.2664 

-.1170 

.3790 

-.1301 

.5273 

: -.1329 

27 

.412 

.707 

-.0368 

.0972 

.0208 

.0151 

.1043 

-.0420 

.1872 

-.0819 

.2599 

-.1053 

.3345 

-.1210 

.4399 

1 -.'1326 

28 

.412 

.823 

-.0345 

.1007 

.0242 

.0195 

.1058 

-.0382 

.2032 

-.0795 

.2806 

-.1053 

.3342 

-.1216 

.3727 

-.1352 

29 

.412 

.882 

-.0416 

.0932 

.0144 

.0104 

.0979 

-.0453 

.2075 

-.0849 

.3000 

-.1082 

.3675 

-.1233 

.4125 

. -.1375 

30 

.412 

.942 

-.0343 

.0885 

.0129 

.0096 

.0931 

-.0375 

.2097 

-.0768 

.3147 

-.1024 

.3966 

-.1193 

.4569 

-.1373 

31 

.309 

0.000 

-.0466 

.0685 

.0037 

.0001 

.0735 

-.0490 

.1584 

-.0857 

.2651 

-.1088 

.3928 

-.1182 

1 ^ 39T “ 

i -.1282 

32 

.309 

.354 

-.0581 

.0548 

-.0078 

-.0122 

.0595 

-.0611 

.1454 

-.0977 

.2559 

-.1152 

.3927 

-.1209 

i .5483 

1 -.1299 

33 

.309 

.589 

-.0516 

.0782 

.0083 

.0033 

.0827 

-.0555 

.1636 

-.0965 

.2655 

-.1204 

.3918 

-.1228 

■ .5633 

■ -.1303 

34 

.309 

.707 

-.0541 

.0822 

.0054 

.0001 

.0868 

-.0578 

.1665 

-.0975 

.2586 

-.1202 

.3731 

r -.1264 

' .5211 

-.1315 

35 

.309 

.823 

-.0574 

.0560 

-.0082 

-.0131 

.0603 

-.061 1 

.1265 

-.0956 

.1884 

-.1172 

.2652 

-.1304 

1 .3630 

-.1351 

36 

.309 

.882 

-.0412 

.0729 

.0045 

.0001 

.0772 

-.0452 

.1515 

-.0837 

.1969 

-.1095 

.2553 

-.1257 

1 .3558 

-.1357 

37 

.309 

.942 

-.0289 

.0752 

.0183 

.0156 

.0795 

-.0331 

.1719 

-.0750 

.2357 

-.1008 

.2891 

-.1203 

.3571 

-.1376 

38 

.221 

0.000 

-.0474 

.0665 

.0029 

-.0011 

.0717 

-.0502 

.1565 

-.0865 

.2617 

-.1087 

.3880 

-.1179 

.5373 

-.1289 " 

39 

.221 

.354 

-.0593 

.0551 

-.0090 

-.0137 

.0604 

-.0629 

.1496 

-.0986 

.2627 

-.1 102 

.3983 

-.1203 

.5532 

-.1303 : 

40 

.221 

.589 

-.0531 

.0703 

.0056 

.0007 

.0759 

-.0562 

.1572 

-.0964 

.2585 

-.1122 

.3914 

-.1202 

.5550 

-.1291 

41 

.221 

.707 

-.0524 

.0632 

.0005 

-.0049 

.0705 

-.0571 

.1424 

-.0932 

1 .2282 

-.1100 

.3366 

' -.1166 

.4801 

-.1243 ■ 

42 

.221 

.823 

-.0531 

.0505 

-.0098 

-.0134 

.0551 

-.0557 

.1208 

-.0906 

1 TT9 ^ 

-.1117 

.2878 

; -.1210 

.4141 

-.1296 

43 

.221 

.882 

-.0413 

.0538 

.0009 

-.0019 

.0583 

-.0448 

.1219 

1 -.0833 

I .1884 

-.1077 

.2793 

' -.1209 

. .3984 

-.1307 

44 

.221 

.942 

-.0281 

.0614 

, .0171 

.0143 

.0648 

-.0308 

.1221 

, -.0639 

.1773 

-.1020 

.2599 

-.1243 

.3756 

-.1385 

45 

.133 

0.000 

-.1044 

-.0816 

-.1033 

-.1028 

-.0790 

-.1036 

-.0428 

, -.1010 

.0072 

-.1094 

^ . 0 ' 762 “ 

; -.1197 

.1635 

-.1300 

46 

.133 

1 .354 

-.101 1 

-.0885 

-.1016 

, -.1009 

-.0852 

-.1015 

-.0408 

; -.1019 

.0160 

-.1082 

, .0863 

-.1195 

.1689 

-.1294 

: 47 

.133 

f .589 

-.0942 

-.0888 

-.0974 

-.0968 

-.0857 

-.0955 

-.0473 

I -.0987 

.0068 

-.1077 

1 .0779 

: -.1192 

.1519 

-.1300 

48 

i . l33 1 .707 

-.0948 

-.0942 

-.0970 

-.0970 

-.0909 

-.0960 

-.0580 

: -.1008 

1 -.0133 

-.1085 

• .0455 

-.1200 

.1197 

-.1302 

49 

1 .133 

' .942 

-.0154 

.0412 

; .0084 

.0056 

.0432 

-.0191 

.0922 

; -.0759 

1 .1550 

-.1116 

.2420 

-.1299 

.3533 

-.1371 

po_ 

, .088 

0.000 

! -.0979 

! -.0894 

' -.1099 

-.1111 

1 -.0861 

! -.0991 

-.0488 

' -.1003 

.0013 

1 -.1094 

.0704 

-.1206 

. . 1 580 

-.1300 

1 51 

' .088 

; .354 

-.0991 

1 -.0953 

-.0910 

-.0929 

-.0909 

1 -.0993 

; -.0485 

, -.1018 

.0064 

1 -.1084 

.0747 

-.1195 

.1580 

-.1290 


.088 

I .589 

-.0929 

, -.0978 

1 -.0840 

, -.0863 

-.0935 

-.0941 

1 -.0561 

, -.1000 

■ -.0043 

1 -.1088 

.0645 

-.1202 

.1381 

-.1307 

! 53 

, 088 

.707 


, -.0986 


-.0879 


-.0945 

J 

-.1008 


-.1094 

1 

-.1210 


-.131 1 

54 

.044 

0.000 

-.0986 

. -.0982 

> -.1107 

-.1112 

-.0935 

. -.1005 

I -.0569 

1 -.1013 

-.0078 

; -.1097 

.0599 

-.1209 

.1458 

-.1306 

55 

. .044 

.354 

-.0995 

-.0960 

-.0907 

-.0931 

-.0924 

: -.1000 

I -.0520 

-.1020 

.0012 

-.1095 

.0680 

-.1196 

.1515 

-.1288 

56 

044 

.589 

-.0948 

‘ -.0951 

-.0829 

, -.0853 

-.0943 

-.0958 

. -.061 1 

, -.1011 

-.0100 

; -.1094 

.0548 

-.1201 

.1280 

-.1307 

57 

.044 

.707 

-.0933 

-.0933 

-.0841 

' -.0863 

-.0924 

-.0943 

1 -.0632 

-.101 1 

-.0209 

-.1099 

.0415 

-.1214 

.1149 

-.1313 

58 

.044 

.823 

■ -.0943 

-.0927 

-.0842 

-.0864 

-.0897 

: -.0959 

-.0535 

-.1014 

-.001 1 

-.1105 

.0668 

-.1217 

.1569 

-.1315 

59 

412 

-.707 

-.0406 

.0971 

.0181 

.0153 

: .1034 

1 -.0426 

; .1871 

-.0842 

.2598 

-.1094 

.3343 

-.1263 

.4454 

-.1388 

60 

221 

-.707 

-.0586 

.0647 

-.0030 

-.0066 

.071 1 

, -.0611 

.1439 

-.0985 

.2335 

-.1147 

.3456 

-.121 1 

.4923 

-.1299 



TABLE VIII. -Continued 
(c) Concluded 


a = 

30.3 35 3 40 3 4^3 50^ 55^3 60.3 


Tube 

y'/i 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.947 

0.000 

1.1871 

-.0986 

1.421 1 

-.1076 

1.5842 

-.1048 

1.7214 

1.7841 

-.1321 

1.7969 

1.7692 

— 

1422 

? 

.894 

0.000 

1.1903 

-.1031 

1.3780 

- 1101 

1.5099 

-.1102 

1.6508 

1.7416 

-.1356 

1.7949 

1.8088 

- 

1479 


.841 

0.000 

1.1792 

-.1037 

1.3077 

- 1 1 10 

1.4187 

-.1137 

1.5730 

1.6874 

-.1342 

1.7640 

1.8058 

— 

1479 

4 

.751 

0.000 

.71 '84 

-.1431 

.9009 

- 1493 

1.1513 

-.1515 

1.3996 

1.5617 

-.1561 

1 .6744 

1.7528 

— 

1550 

5 

.813 

.055 

1 . 1 646 

-.1155 

1.2504 

- 1294 

1.3596 

-.1419 

1.5294 

1.6562 

-.1493 

1.7409 

1.791 1 

- 

1523 

6 

.850 

.088 

1.2065 

-.1195 

1.3446 

- 1340 

1 4577 

-.1471 

1.5958 

1.6958 

-.1516 

1.7567 

1.7847 

- 

1534 

7 

.887 

.120 

1.2706 

-.1161 

1.4284 

- 1397 

1 5338 

-.1516 

1.6386 

1.7032 

-.1533 

1.7301 

1.7318 

- 

1539 

a 

.663 

0.000 

.7150 

-.1400 

.9161 

- 1478 

1.1669 

-.1528 

1.3764 

1.5169 

-.1534 

1.6236 

1.7072 

- 

1545 

9 

663 

.126 

.6786 

-.1285 

.9138 

-.1335 

1.1646 

-.1381 

1.3779 

1.5187 

-.1388 

1.6253 

1.7060 

— 

1403 

10 

.663 

.210 

.5793 

-.1413 

.8198 

- 1458 

1.1386 

-.1496 

1.3816 

1.5278 

-.151 1 

1.6328 

1.7092 

- 

(534 

1 1 

.690 

.302 

1.0605 

-.1201 

1.1584 

-.1399 

1.3247 

-.1494 

1.4889 

1.6011 

-.1520 

1.6744 

1.7232 

- 

1535 

1? 

.727 

.334 

1.1943 

-.1 185 

1.2942 

-.1415 

1.4237 

-.1503 

1.5507 

1.6335 

-.1518 

1.6837 

1.7123 

- 

1533 

1.3 

.763 

.367 

1.3087 

-.1260 

1.4041 

-.1495 

1.4982 

-.1528 

1.5812 

1.6266 

-.1530 

1.6482 

1.6500 

- 

1539 

14 

.530 

0.000 

.7097 

-.1365 

.9260 

-.1405 

1.1710 

-.1383 

1.3283 

1.4464 

-.1494 

1.5428 

1.6302 

- 

1538 

15 

.530 

.246 

.7463 

-.1374 

.9464 

-.1444 

1.1840 

-.1494 

1.3395 

1.4547 

-.1522 

1.5490 

1.6305 

- 

1534 

16 

.530 

.410 

.6260 

-.1391 

.9427 

-.1452 

1.2019 

-.1500 

1.3599 

1.4757 

-.1525 

1.5659 

1.6396 

- 

1538 

17 

.530 

.492 

.5785 

-.1441 

.8847 

-.1472 

1.1834 

-.1502 

1.3606 

1.4824 

-.1522 

1.5727 

1.6424 

- 

1536 

1R 

.557 

.567 

1.0379 

-.1197 

1.1655 

- 1414 

1.3410 

-.1494 

1.4648 

1.5526 

-.1518 

1.6176 

1.6621 

- 

1533 

19 

.594 

.600 

1.1809 

-.1213 

1.2953 

- 1447 

1.4281 

-.1499 

1.5215 

1.5845 

-.1516 

1.6274 

1.6540 

- 

1531 

?n 

.631 

.632 

1 .3039 

-.1315 

1.3995 

-.1512 

1.4892 

-.1519 

1.5450 

1.5751 

-.1519 

1.5908 

1.5936 

— 

1528 

71 

.464 

.753 

1.0213 

-.1207 

1.1618 

-.1435 

1.2877 

-.1500 

1.3697 

1.4470 

-.1518 

1.5086 

1.5585 

— 

1532 

77 

.501 

.786 

1.1724 

-.1226 

1.2901 

-.1465 

1.3868 

-.1504 

1.4420 

1.4936 

-.1514 

1.5322 

1.5636 

- 

1529 

73 

.537 

.819 

1.3000 

-.1354 

1.3931 

-.1539 

1.4552 

-.1525 

1.4825 

1.5021 

-.1521 

1.5154 

1.5222 

— 

1532 

74 

.412 

0.000 

.7210 

-.1353 

.9435 

- 1424 

1 1625 

-.1483 

1 2799 

1.3783 

-.1513 

1.4631 

1.5497 

- 

1533 

75 

.412 

.354 

.7393 

-.1368 

.9600 

- 1443 

1 . 1 670 

-.1495 

1.2870 

1.3871 

-.1520 

1.4718 

1.5513 


1534 

76 

.412 

.589 

.7790 

-.1377 

1.0029 

- 1438 

1 .1 704 

-.1495 

1.2893 

1.3909 

-.1521 

1.4752 

1.5500 


1535 

77 

.412 

.707 

.6128 

-.1362 

.9395 

-.1391 

1.1219 

-.1422 

1 .2413 

1.3494 

-.1445 

1.4376 

1.5127 

— 

1451 

?R 

.412 

.823 

.4132 

-.1453 

.4885 

-.1533 

.6775 

-.1524 

8787 

1.0908 

-.1528 

1.2253 

1.3293 

- 

1535 

79 

.412 

.882 

.4563 

-.1481 

.5382 

-.1549 

.7116 

-.1531 

.8855 

1.1 107 

-.1527 

1.2519 

1.3303 

— 

1534 

30 

.412 

.942 

.5208 

-.1499 

.6218 

- 1563 

.7938 

-.1534 

1.0589 

1.1528 

-.1530 

1.2081 

1.2645 

- 

1536 

31 

.309 

0.000 

.7218 

-.1366 

9362 

- 1442 

1 .1 195 

-.1515 

1 .2119 

1.2883 

-.1521 

1.3633 

1.4459 

_ - 

1538 

32 

.309 

354 

.7334 

-.1375 

.9534 

- 1450 

1.1 193 

-.1505 

1.2171 

1.2980 

-.1524 

1.3731 

1.4503 

- 

1538 

33 

.309 

.589 

.7615 

-.1372 

.9508 

- 1442 

1.0822 

-.1501 

1.1987 

1.2894 

-.1524 

1.3659 

1.4439 

- 

.1535 

34 

.309 

.707 

.7118 

-.1377 

.8475 

- 1444 

.9967 

-.1493 

1.1536 

1.2481 

-.1516 

1.3288 

1.4076 

- 

.1528 

35 

.309 

.823 

.5520 

-.1405 

7112 

- 1485 

.9274 

-.1512 

1.0730 

1.1533 

-.1524 

1.2254 

1.3011 

— 

.1534 

36 

.309 

.882 

.5145 

-.1425 

7272 

- 1514 

.9737 

-.1517 

1.0535 

1.1268 

-.1527 

1.1944 

1.2675 

- 

.1536- 

37 

.309 

942 

.5107 

-.1470 

.7213 

-.1522 

.9038 

-.1521 

.9781 

1.0488 

-.1526 

1.1117 

1.1803 

- 

.1534 

38 

.221 

0.000 

.7209 

-.1375 

9397 

- 1449 

1.0704 

-.1488 

1 1208 

1.1680 

-.1517 

1.2233 

1.2978 

- 

.1538 

39 

.221 

.354 

.7367 

-.1378 

.9395 

- 1451 

1 0575 

-.1504 

1 1205 

1.1714 

-.1523 

1.2289 

1.2979 

- 

.1535 

40 

.221 

.589 

.7198 

-.1366 

8747 

-.1440 

1.01 18 

-.1482 

1.1030 

1.1635 

-.1510 

1.2232 

1.2950 

- 

.1513 

41 

.221 

.707 

.6280 

-.1307 

.7932 

-.1374 

.9677 

-.1414 

1.0610 

1.1244 

-.1435 

1.1863 

1.2625 

- 

.1434 

42 

.221 

.823 ^ 

.5696 

-.1373 

.7556 

- 1459 

.9079 

-.1492 

.9878 

1.0476 

-.1508 

1.1055 

1.1949 

- 

.1510 

43 

.221 

.882 

.5827 

-.1390 

.7659 

- 1480 

.8918 

-.1503 

.9623 

1.021 1 

-.1514 

1.0783 

1.1758 

— 

.1516 

44 

.221 

.942 

.5333 

-.1449 

6982 

- 1495 

8155 

-.1507 

.8891 

.9489 

-.1512 

1.0057 

1.1035 

- 

.1513 

45 

.133 

0 000 

2744 

-.1370 

3687 

- 1441 

4184 

-.1475 

.441 1 

.4791 

-.1504 

.5975 

.8044 

- 

.1513 

46 

.133 

.354 

2670 

-.1366 

3521 

-.1439 

.3936 

-.1490 

4192 

.4613 

-.1513 

.5887 

.8034 

- 

.1518 

47 

.133 

.589 

.2323 

-.1374 

.3084 

- 1449 

.3693 

-.1484 

.4035 

.4532 

-.1506 

.5898 

.8238 

- 

.1512 

48 

133 

.707 

.1978 

-.1378 

2833 

- 1452 

.3565 

-.1491 

3918 

.4927 

-.1508 : 

.5946 

.8503 

- 

.1512 

49 

.133 

.942 

.4972 

-.1429 

6104 

- 1484 

.6765 

-.1502 

7213 

.7813 

-.151 1 

.8770 

1.0309 

- 

.1513 

50 

1 .088 

, 0.000 

.2660 

-.1371 

3657 

- 1449 

.4296 

-.1478 

4721 

.5509 

-.1501 

.6489 

1.0943 

— 

.1512 

51 

i 088 

.354 

.2565 

-.1361 

3463 

- 1437 

4034 

-.I486 

.4533 

.5391 

-.1510 

.6458 

1.0918 

- 

.1515 

I 52 

' .088 

589 

.2170 

-.1382 

3004 

- 1455 

.3774 ; 

-.1489 

4394 

.5377 

-.1510 

.6512 

1.1029 

- 

.1516 

53 

1 .088 

.707 


-.1386 


- 1462 


-.1498 



-.1513 



- 

.1516 

54 


0.000 

.2445 

: -.1376 

3551 

- 1442 

.4197 ' 

-.1480 

' .4811 i 

.5860 . 

-.1499 

.7664 , 

1.0122 , 

— 

.1512 

55 

.044 

.354 

.2491 

' -.1358 

3381 

-.1440 

.4030 ! 

-.1489 

.4720 

.5820 

-.1513 

.7596 1 

1.0105 

- 

.1516 

56 

.044 

.589 

.2069 

, -.1380 

2951 

- 1452 

.3833 

-.1491 

.4647 

.5854 

-.151 1 

.7696 


1.0186 

- 

.1516 

57 

.044 

.707 

.2056 

- 1389 

.3135 

- 1463 

' .4073 

' -.1498 : 

1 .4955 

.6019 

-.1515 

.9197 


1.0153 

— 

.1517 

58 

.044 

.823 

.2569 

-.1397 

3653 : 

-.1477 

.4583 

-.1505 

.5531 

.6770 

-.1516 

.8820 


.9974 

— 

.1519 

59 1 

.412 

-.707 

.6284 

-.1422 

9421 i 

- 1450 

1.1342 

-.1487 : 

1.2505 : 

1.3570 

-.1509 

1.4425 


1.5176 

- 

.1521 

60 1 

.221 

-.707 

.6451 

-.1368 

8096 1 

-.1442 

9765 

-.1488 1 

1.0727 1 

1.1355 

-.1504 

1.1958 


1.2706 


.1509 


00 

KD 





TABLE VIII. -Continued 
(d) Concluded 


a = 





30 2 

35 1 

40.2 

45.2 

50.2 

55.2 

60.1 

Tube 

//i 

y/b/2 

Windward 

Leeword 

Windward 

Leeword 

Windward 

Leeward 

Windward 

Leeword 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.947 

0.000 

1.1057 

-.0639 

1.3299 

1.5432 

-.0709 

1.7140 

1.8348 

-.0761 

1.8732 

1.8595 

-.0826 

2 

.894 

0.000 

1.1067 

-.0744 

1.3269 

1.4917 

-.0792 

1.6407 

1.7772 

-.0832 

1.8542 

1.8817 

-.0914 

3 

.841 

0.000 

1.0994 

-.0768 

1.3003 

1 .4124 

-.0812 

1.5513 

1.7092 

-.0847 

1.8116 

1.8643 

-.0928 

4 

.751 

0.000 

.6826 

-.0923 

.8238 

1.0439 

-.0972 

1.3172 

1.5567 

-.0989 

1.7025 

1.7899 

-.0985 

5 

.813 

.055 

1.1017 

-.0808 

1.2704 

1.3501 

-.0888 

1.4967 

1.6721 

-.0934 

1.7829 

1.8442 

-.0961 

6 

.850 

.088 

1.1262 

-.0816 

1.3258 

1.4486 

-.0906 

1.5851 

1.7263 

-.0947 

1.8075 

1.8467 

-.0969 

7 

.887 

.120 

1.1889 • 

-.0738 

1.3886 

1.5281 

-.0904 

1.6498 

1.7523 

-.0959 

1.7948 

1.8038 

-.0978 

8 

.663 

0.000 

.6644 

-.0916 

.8302 

1.0536 

-.0950 

1.3199 

1.5219 

-.0965 

1.6535 

1.7406 

-.0979 

9 

.663 

.126 

.6215 

-.0752 

.8068 

1.0476 

-.0778 

1.3206 

1.5250 

-.0784 

1.6556 

1.7415 

-.0799 

10 

.663 

.210 

.5375 

-.0917 

.7137 

1.0021 

-.0941 

1.3139 

1.5326 

-.0949 

1.6643 

1.7479 

-.0959 

1 1 

.690 

.302 

1.0792 

-.0785 

1.1479 

1.2734 

-.0915 

1.4649 

1.6271 

-.0949 

1.7192 

1.7741 

-.0969 

12 

.727 

.334 

1.1837 

-.0734 

1.2838 

1.3991 

-.0908 

1.5485 

1.6753 

-.0948 

1.7369 

1.7700 

-.0965 

13 

.763 

.367 

1.2798 

-.0710 

1.3936 ■ 

1.4945 

-.0920 

1.6038 

1.6856 

-.0957 

1.7100 

1.7156 

-.0973 

14 

.530 

0.000 

.6509 

-.0906 

.8296 

1.0600 

-.0938 

1.3023 

1.4610 

-.0951 

1.5776 

1.6625 

-.0970 

15 

.530 

.246 

.6489 

-.0912 

.8584 

1.0759 

-.0943 

1.3139 

1.4709 

-.0964 

1.5856 

* 

1.6671 

-.0975 

16 

.530 

.410 

.6030 

-.0930 

.7965 

1.0902 

-.0954 

1.3348 

1.4934 

-.0973 

1.6040 

1.6814 

-.0982 

17 

.530 

.492 

.5170 

-.0954 

.7496 

1.0524 

-.0960 

1.3285 

1.4985 

-.0970 

1.6113 

1.6865 

-.0979 

18 

.557 

.567 

1.0426 

-.0745 

1,1298 

1.2816 

-.0908 

1.4608 

1.5893 

-.0945 

1.6649 

1.7113 

-.0966 

19 

.594 

.600 

1.1739 

-.0719 

1.2694 

1.3976 

-.0902 

1.5330 

1.6341 

-.0943 

1.6827 

1.7090 

-.0964 

70 

.631 

.632 

1.2922 

-.0739 

1.3836 

1.4850 

-.0917 

1.5749 

1.6391 

-.0944 

1.6551 

1.6551 

-.0960 

21 

.464 

.753 

1.0255 

-.0744 

1.1209 

1,2752 

-.0904 

1.3904 

1.4849 

-.0944 

1.5571 

1.6038 

-.0968 

22 

.501 

.786 

1.1677 

-.0719 

1.2661 

1.3896 

-.0902 

1.4733 

1.5448 

-.0937 

1.5892 

1 .6144 

-.0958 

23 

.537 

.819 

1.2937 

-.0766 

1.3829 

1.4758 

-.0923 

1.5249 

1.5680 

-.0945 

1.5797 

1.5796 

-.0963 

24 

.412 

0.000 

.6564 

-.0906 

.8485 

1.0779 

-.0941 

1.281 1 

1.4024 

-.0960 

1.5037 

1.5834 

-.0973 

25 

.412 

.354 

.6591 

-.0905 

.8602 

1.0903 

-.0936 

1.2873 

1.4107 

-.0958 

1.5118 

1 .5878 

-.0974 

26 

.412 

.589 

.6552 

-.0921 

.8892 

1.1 161 

-.0947 

1.2890 

1.4142 

-.0968 

1.5151 

1.5878 

-.0977 

27 

.412 

.707 

.5692 

-.0850 

.8106 

1.0820 

-.0854 

1.2382 

1.3650 

-.0856 

1.4728 

1 .5464 

-.0861 

28 

.412 

.823 

.4514 

-.0934 

.5023 

.5944 

-.0959 

.8003 

1.0390 

-.0970 

1.2321 

1 .3456 

-.0976 

29 

.412 

.882 

.4923 

-.0944 

.5437 , 

.6539 

-.0963 

.8302 

1.0591 

-.0969 

1.2660 

1.3573 

-.0972 

30 

.412 

.942 

.5364 

-.0948 

.6068 

.7281 

-.0965 

.9089 

1.1393 

-.0971 

1.2490 

1.3026 

-.0975 

31 

.309 

0.000 

.6539 

-.0907 

.8479 

1.0671 

-.0947 

1.2295 . 

1.3236 

-.0962 

1.4080 

1 .4763 

-.0973 

32 

,309 

.354 

.6585 

-.0905 

.8618 

1.0837 

-.0941 

1.2356 ■ 

1.3319 

' -.0961 

1.4177 

1.4840 

-.0974 

33 

.309 

.589 

.6763 

-.0909 

.8852 ■ 

1.0712 

-.0947 

1.1995 

1.3157 

-.0962 

1.4085 

1.4765 

-.0973 

34 

.309 

.707 

.6477 

-.0912 

.8234 

.9633 

-.0940 

1.1262 

1.2675 

-.0959 

1.3662 

1.4359 

-.0970 

35 

.309 

.823 

.4899 

-.0933 

.6537 

.8255 

-.0958 

1.0457 

1.1732 

-.0969 

1.2601 

1.3247 

-.0975 

36 

.309 

.882 

.4669 

-.0945 

.6346 

.8595 

-.0956 

1.0638 

1.1557 

-.0971 

1.2338 

1.2943 

. -.0980 

37 

.309 

.942 

.4565 

-.0953 

.6351 

.8375 

-.0960 

.9936 

1.0812 

-.0969 

1.1548 

1.2119 

-.0975 

38 

.221 

0.000’ 

.6529 

-.0912 

.8496 

1.0598 

-.0945 

1.1675 

1.2202 

-.0964 

1.2760 

1.3293 

-.0980 

39 

.221 

.354 

.6623 

-.0902 

.8658 

1.0627 

-.0940 

1.1626 

1.2216 

-.0955 

1.2797 

1.3310 

-.0969 

40 

.221 

.589 

.6636 

-.0889 

.8443 

.9978 

-.0913 

1.1243 

1.2035 

-.0928 

1.2702 

1.3272 

-.0940 

41 

.221 

■ .707 

.5887 

-.0794 

.7503 

■ .9108 

-.0819 

1.0740 

1.1581 

-.0823 

1.2281 

1.2860 

-.0829 

1 ^2 

' .221 

' .823 

. .5166 

-.0893 

.6772 

.8506 

-.0913 

1.0001 

1.0797 

-.0929 

1.1463 . 

1.2060 

-.0939 

, 43 

: .221 

! .882 

.5028 

-.0899 

.6834 

' .8618 

• -.0926 

.9828 

1.0566 

-.0934 

1.1207 

1.1850 

-.0941 

44 

I .221 

' .942 

.4813 

-.0924 

.6509 

.8002 

-.0934 

.9096 

.9842 

-.0936 

1 .0483 

1.1 164 

-.0940 

' 45 

i .133 

, 0.000 

.2521 

-.0886 

.3743 

.4665 

-.0922 

.5086 

.5285 

-.0931 

.5885 

.7462 

-.0939 

46 

.133 

.354 

.2543 

-.0888 

.3621 

.4437 

-.0921 

.4784 

.5055 

-.0934 

.5711 

.7440 

-.0945 

47 

.133 

! .589 

.2385 

' -.0888 

.3272 

.3963 

. -.0915 

.4531 

.4897 

-.0926 

.5684 

.7540 

-.0938 

48 

.133 

.707 

.2067 

; -.0889 

2909 ; ! 

.3761 

' -.0920 

.4354 

.4811 

-.0931 

.6202 

.7679 

-.0937 

49 

.133 

.942 

.4642 

I -.0909 

1 .5981 1- 

! .7017 

-.0928 

1 .7585 

.8075 

-.0933 

.8934 I 

1.0303 

■ -.0937 

50 

.088 

0.000 

.2446 

-.0889 

1 .3670 1 ' 

.4678 

-.0919 

.5186 

.5681 

-.0928 

1 .6812 

.88"46“ 

-.0942 

51 

.088 

.354 

.2457 

-.0883 

.3550 

1 .4435 

-.0916 

.4924 

.5503 

-.0928 

.6725 


.8634 

■ -.0940 

52 

.088 

.589 

.2247 

-.0891 

.3128 


.3929 

-.0923 

.4689 

' .5380 

-.0931 

.6762 


.9066 

-.0942 

53 

.088 

.707 


-.0895 




-.0926 




-.0934 




-.0939 

54 

.044 

0.000 

.2309 

-.0888 

3426 


.4533 

-.0922 

.5067 


.5833 

-.0928 

.7224 


1 .0409 

-.0939 ' 

55 

.044 

.354 

.2398 

-.0884 

.3449 


.4351 

-.0919 

.4936 


.5752 

-.0931 

.7220 


1.0501 

-.0941 

56 

.044 

.589 

.2155 

-.0888 

.3018 


.3910 

-.0919 

.4779 


.5703 

-.0930 

.7281 


1.0654 

-.0939 

57 

.044 

.707 ! 

.2000 

-.0895 

2972 


.4059 

-.0926 

.5037 


.5999 

-.0935 

.7562 


1.0576 

-.0940 

58 

.044 

.823 

.2448 

-.0901 

.3547 


.4634 

-.0930 

.5622 


.6644 

-.0938 

.8293 


1.0229 

-.0946 

59 

.412 

-.707 

.5771 

-.0941 1 

.8174 


1.0943 

-.0946 

1.2513 


1.3703 

-.0955 

1.4782 


1.5512 

-.0961 

60 

.221 

-.707 

.6033 

-.0886 

.7647 


.9242 

-.0918 

1.0857 


1.1667 

-.0927 

1.2369 


1.2954 1 

-.0933 



VD 

ro 


TABLE VIII. -Continued 
( e ) M = 4.60 


a = 





Zi:2 1 

1 1 

1 

10.8 

15.8 

20.8 

25.8 

Tube 

x'/J 

y / b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.947 

0.000 

.0966 

.2405 

.1550 

.1515 

.2619 

.0839 

.3865 

.0413 

.5332 

.0117 

.6993 

-.0055 

.8890 


2 

.894 

0.000 

.0816 

.2387 

.1493 

.1438 

.2565 

.0729 

.3836 

.0276 

.5335 

-.0042 

.7000 

-.0218 

. 891 1 


3 

.841 

0.000 

.0780 

.2350 

.1458 

.1406 

.2519 

.0699 

.3788 

.0244 

.5280 

-.0075 

.6935 

-.0253 

.8827 


4 

.751 

0.000 

.0021 

.0642 

.0260 

.0272 

.0782 

-.0017 

.1470 

-.0196 

.2396 

-.0326 

.3570 

-.0395 

.4996 


5 

.813 

.055 

.0802 

.2404 

.1494 

.1447 

.■ 2'570 

.0722 

.3839 

.0249 

.5323 

-.0083 

.6980 

-.0264 

.8879 


6 

.850 

.088 

.0892 

.2634 

.1667 

.1595 

.2793 

.0807 

.4089 

.0292 

.5565 

-.0060 

.7205 

-.0256 

.9107 


7 

.887 

.120 

.1026 

.2953 

.1885 

.1794 

.3122 

.0940 

.4604 

.0383 

.6233 

.0007 

.7894 

-.0202 

.9773 


8 

.663 

0.000 

-.0129 

.0431 

.0064 

.0087 

.0575 

-.0165 

.1254 

-.0303 

.2166 

-.0395 

.3324 

-.0436 

.4736 


9 

.663 

.126 

.0018 

.0482 

.0189 

.0187 

.0611 

-.0019 

.1215 

-.0121 

.2030 

-.0189 

.3060 

-.0214 

.4332 


10 

.663 

.210 

-.0044 

.0595 

.0194 

.0203 

.0730 

-.0089 

.1404 

-.0256 

.2250 

-.0363 

.3255 

-.0416 

.4369 


11 

.690 

.302 

.0912 

.2787 

.1744 

.1649 

.2970 

.0817 

.4465 

.0280 

.6019 

-.0078 

.7576 

-.0268 

.9311 


i 12 

.727 

.334 

.0966 

.2874 

.1809 

.1716 

.3061 

.0869 

.4619 

.0324 

.6415 

-.0044 

.8088 

-.0238 

.9900 ' 


.763 

.367 

.1031 

.2965 

-1892 

.1788 

.3150 

.0933 

.4731 

.0381 

.6712 

.0012 

.8804 

-.0181 

1.0752 1 

; 14 

.530 

0.000 

-.0163 

.0375 

.001 1 

.0040 

.0518 

-.0201 

.1 196 

-.0329 

.2099 

-.0400 

.3259 

-.0428 

.4634 : 


.530 

.246 

-.0129 

.0403 

-.0006 

.0113 

.0558 

-.0160 

.1232 

-.0313 

.2101 

-.0404 

.3184 

-.0435 

.451 1 

16 

.530 

.410 

-.0096 

.0533 

.0082 

.0161 

.0696 

-.0134 

.1505 

-.0305 

.2436 

-.041 1 

.3468 

-.0452 

.4642 ' 

17 

.530 

.492 

.0012 

.0677 

-0233 

.0284 

.0839 

-.0036 

.1669 

-.0236 

.2690 

-.0366 

.3631 

-.0431 

.4512 . 

18 

.557 

.567 

.0910 

.2770 

.1740 

.1626 

.2959 

.0801 

.4510 

.0270 

.6379 

-.0082 

.8017 

-.0264 

.9573 

19 

[39 4 - 

.600 

.0955 

.2849 

.1805 

.1686 

.3043 

.0845 

.4614 

.0306 

.6568 

-.0055 

.8527 

-.0240 

1.0357 ' 

20 

.631 

.632 

.1032 

.2947 

.1891 

. i7“68 

.3139 

.0919 

.4722 

.0374 

.6714 

.001 1 

.9149 

-.0170 

1.1243 

21 

.464 

.753 

.0896 

.2750 

.1742 

.1609 

.2946 

.0780 

.4488 

.0246 

.6385 

-.0106 

.8178 

-.0282 

.9572 

22 

.501 

.786 

.0945 

.2837 

.1809 

.1672 

.3037 

.0829 

.4606 

.0290 

.6563 

-.0066 

.8721 

-.0243 

1 . 0“532 

23 

.537 

.819 

.1022 

.2946 

.1905 

.1763 

.3152 

.0908 

.4738 

.0361 

.6737 

-.0001 

.9344 

-.0172 

1.151 1 

24 

.412 

0.000 

-.0150 

.0358 

-.0028 

.0074 

.0507 

-.0177 

.1210 

-.0320 

.2152 

-.0394 

.3345 

-.0427 

,4736 

25 

.412 

.354 

-.0158 

.0419 

-.0020 

.0083 

.0575 

-.0187 

.1280 

-.0337 

.2144 

-.0401 

.3231 

-.0429 

.4581 

26 

.412 

.589 

-.0125 

.0495 

.0048 

.0122 

.0660 

-.0161 

.1501 

-.0320 

.2536 

-.0413 

.3595 

-.0444 

.4824 

27 

.412 

.707 

.0164 

.0616 

.0310 

.0338 

.0851 

.0059 

.1649 

-.0107 

.2763 

-.0219 

.3751 

-.0273 

.4660 

28 

.412 

.823 

.0037 

.0703 

. 02^1 

.0309 

.0873 

-.0013 

.1622 

-.0218 

. 266'2 

-.0354 

.3763 

-.0419 

.4461 

29 

.412 

.882 

-.0044 

.0543 

.0157 

.0194 

.0704 

-.0083 

.1473 

-.0255 

.2563 

-.0367 

.3841 

-.0423 

.4743 

30 

.412 

.942 

-.0070 

.0473 

.0096 

.0142 

.0635 

-.0107 

.1398 

-.0264 

.2494 

-.0370 

.3901 

-.0425 

.4950 

31 

1 .309 

0.000 

-.0180 

.0340 

' -.0043 

.0033 

.0482 

-.0206 

.1 180 

i -.0337 

.2112 

-.0394 

.3323 

-.0428 

.4727 

32 

.309 

.354 

-.0192 

.0378 

-.0035 

.0036 

.0527 

-.0219 

.1202 

1 -.0351 

.2070 

-.0400 

.3199 

-.0427 

■ .4569 

33 

.309 

.589 

-.0176 

.0442 

.0001 

.0062 

.0607 

-. 020'6 

.1433 

1 -.0350 

, .2391 

. -.0401 

' ,3476 

’ -.0428 

.4779 

34 

.309 

.707 

-.0162 

.0418 

-.0006 

1 .0064 

.0589 

-.0191 

.1421 

! -.0330 

.2483 

-.0398 

1 .3537 

■ -.0426 

.4771 

35 

.309 

.823 

-.0191 

.0326 

-.0048 

.001 1 

.0486 

-.0219 

. 1 183 

. -.0346 

} .2084 

-.0416 

.2874 

-.0439 

.3727 

36 

.309 

.882 

-.0165 

.0371 

-.0009 

.0030 

.0535 

-.0199 

.1271 

I -.0332 

1 .2239 

-.0412 

.2980 

-.0442 

.3651 

37 

.309 

.942 

-.0124 

.0343 

.0016 

.0066 

.0502 

-.0154 

.1234 

-.0297 

.2266 

-.0392 

.3255 

, -.0434 

.3872 

38 

.221 

0.000 

-.0215 

.0306 

-.0066 

-.0016 

.0451 

-.0243 

.1152 

-.0352 

.2092 

-.0405 

.3306 

■ -.0436 

.4715 

39 

.221 

.354 

-.0210 

.0343 

-.0048 

.0003 

.0489 

-.0235 

.1160 

-.0341 

.2047 

-.0389 

.3195 

-.0418 

.4580 

40 

.221 

.589 

-.0154 

.0408 

-.0017 

.0081 

.0575 

-.0187 

.1390 

-.0301 

.2306 

-.0357 

.3381 

-.0389 

.4665 

41 

.221 

.707 

.0023 

.0382 

.0128 

.0174 

.0614 

-.0054 

.1375 

-.0159 

.2341 

1 -.0212 

1 .3294 

: -.0239 

.4424 

42 

.221 

.823 

-.0164 

.0279 

-.0062 

.0035 

.0434 

-.0185 

.1126 

-.0298 

.2011 

1 -.0360 

.2824 

: -.0389 

.3793 ‘ 

43 

.221 

.882 

-.0143 

.0299 

-.0035 

.0050 

.0452 

-.0167 

1 .1142 

-.0290 

.2027 

1 -.0360 

.2805 

-.0393 

.3719 

44 

.221 

.942 

-.01 13 

.0267 

-.0006 

.0076 

.0410 

-.0133 

1 .1085 

-.0262 

.1997 

1 -.0352 

• .2745 

-.0391 

.3594 

45 

! .133 

0.000 

-.0361 

-.0295 

. -.0332 

-.0318 

-.0217 

-.0348 

-.0038 

I -.0350 

.0275 

-.0378 

.0795 

-.0404 

.1571 

46 

; .133 

.354 

-.0383 

! -.0354 

-.0369 

-.0371 

-.0278 

-.0377 

-.0096 

, -.0366 

.0286 

: -.0389 

.0856 

-.0412 

.1613 


1 .133 

.589 

-.0343 

-.0327 

-.0348 

-.0349 

-.0253 

-.0337 

-.0038 

1 -.0336 

i .0337 

-.0371 

.0887 

-‘.0398 

.1587 

1 48 

! .133 

.707 

-.0364 

-.0348 

-.0365 

-.0368 

-.0277 

-.0356 

-.0080 

' -.0347 

.0282 

-.0377 

.0778 

-.0402 

.1379 

. 49 

. .133 

.942 

-.0150 

‘ .0194 

1 -.0039 

.0010 

.0327 

-.0175 

; .0935 

-.0275 

.1708 

-.0356 

.2459 

-.0391 

.3359 

! 50 

1 .088 

0.000 

-.0371 

-.0359 

-.0359 

: -.0368 

‘ -.0285 

1 -.0360 

-.0120 

-.0355 

.0198 

-.0385 

.0718 

-.0409 

.1489 

1 51 

i .088 

.354 

-.0371 

-.0386 

. -.0364 

i -.0376 

-.0329 

i -.0369 

: -.0188 

-.0363 

.0165 

, -.0386 

.0724 

-.0408 

.1484 

! 52 

1 .088 

.589 

-.0330 

-.0361 

: -.0319 

1 -.0339 

-.0309 

1 -.0335 

' -.0153 

-.0342 

.0202 

-.0373 

.0757 

-.0403 

.1459 

53 

.088 

.707 


-.0368 


i -.0344 

1 

' -.0347 

1 

' -.0350 


-.0381 


-.0406 


1 54 

.044 

0.000 

-.0321 

-.0404 

1 -.0309 

■ -.0388 

-.0285 

-.0370 

-.0166 

-.0360 

.0111 

-.0388 

.0621 

-.0412 

.1373 

, 55 

■ .044 

.354 

-.0362 

-.0397 

-.0341 

-.0374 

-.0339 

. -.0371 

-.0215 

-.0366 

.0127 

-.0389 

.0681 

-.0410 

.1428 

: 56 

' .044 

.589 

-.0329 

-.0366 

-.0305 

; -.0331 

-.0320 

. -.0340 

-.0188 

-.0342 

.0140 

-.0368 

.0680 

-.0398 

.1378 

57 

1 .044 

.707 

-.0339 

-.0369 

-.0315 

' -.0336 

-.0323 

-.0349 

-.0176 

-.0354 

.0158 

-.0383 

.0648 

-.0405 

.1250 

t 58 

.044 

.823 

-.0342 

-.0379 

■ -.0321 

, -.0343 

-.0323 

-.0351 

-.0146 

-.0360 

.0267 

-.0393 

.0849 

-.0416 

.1510 

59 

.412 

-.707 

.0024 

.0626 

.0198 

.0290 

.0783 

-.0020 

.1600 

-.0215 

.2739 

-.0344 

.3736 

-.0406 

.4645 

60 

.221 

-.707 

-.0155 

.0383 

: -.0027 

.0074 

.0543 

-.0184 

.1349 

-.0303 

.2329 

-.0359 

.3317 

-.0386 

.4488 



I 


TABLE VIII. -Concluded 
(e) Concluded 





30.8 

35 8 

40 8 

45 8 

50.8 

55 8 

60.8 

Tube 

x7i 

y/b/2 

Windward 

Leeward 

Windward Leeward 

Windward 

Leeward 

Wlndword 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.947 

0.000 

1.0879 

-.0172 

1.2909 

1.5051 

-.0226 

1.6633 

1.7817 

-.0261 

1.8404 

1.8402 

-.0282 

7 

.894 

0.000 

1 .0914 

-.0327 

1.2987 

1.481 1 

-.0373 

1.6084 

1.7323 

-.0393 

1.8190 

1.8594 

-.0426 


.841 

0.000 

1.0840 

-.0358 

1.2910 

1.4244 

-.0400 

1.5264 

1.6654 

-.0420 

1.7768 

1.8412 

-.0445 

4 

.751 

0 000 

.6683 

-.0426 

.8323 

1.0028 

-.0446 

1.2538 

1.5057 

-.0474 

1.6677 

1.7703 

-.0474 

5 

.813 

055 

1.0884 

-.0373 

1.2847 

1.3702 

-.0417 

1.4683 

1.6258 

-.0449 

1.7508 

1.8225 

-.0460 

R 

.850 

.088 

1.1 101 

-.0368 

1 .31 18 

1.4513 

-.0416 

1.5575 

1.6827 

-.0449 

1.7783 

1.8269 

-.0462 

7 

.887 

.120 

1.1713 

-.0315 

1.3633 

1.5192 

-.0398 

1.6217 

1.7127 

-.0451 

1.7707 

1.7881 

-.0466 

R 

.663 

0.000 

.6449 

-.0437 

.8124 

1 .0144 

-.0444 

1.2672 

1.4873 

-.0465 

1.6263 

1.7266 

-.0474 

9 

.663 

.126 

.6004 

-.0200 

.7806 

1.0038 

-.0194 

1.2665 

1.4903 

-.0217 

1.6315 

1.7313 

-.0220 

10 

.663 

.210 

.5573 

-.0426 

.6996 

.9574 

-.0426 

1.2554 

1.4960 

-.0442 

1.6418 

1.7393 

-.0443 

1 1 

.690 

.302 

1.0988 

-.0359 

1.1817 

1.2700 

-.0412 

1.4335 

1.5967 

-.0443 

1.7034 

1.7691 

-.0457 

17 

.727 

.334 

1.1783 

-.0331 

1.3053 

1.3974 

-.0407 

1.5257 

1.6455 

-.0442 

1.7236 

1.7656 

-.0452 


.763 

.367 

1.2625 

-.0282 

1.4056 

1 .4949 

-.0394 

1.5876 

1.6609 

-.0442 

1.7013 

1.7131 

-.0458 

14 

.530 

0.000 

.6304 

-.0430 

.8057 

1.0249 

-.0432 

1.2760 

1.4485 

-.0451 

1.5607 

1.6542 

-.0463 

IR 

.530 

.246 

.6230 

-.0446 

.8153 

1.0341 

-.0453 

1.2857 

1.4600 

-.0465 

1.5741 

1.6674 

-.0471 

16 

.530 

.410 

.6018 

-.0460 

.7894 

1.0437 

-.0466 

1.3052 

1.4834 

-.0476 

1.5963 

1.6844 

-.0483 

17 

.530 

.492 

.5432 

-.0453 

.7241 

1.0071 

-.0456 

1.2975 

1.4890 

-.0467 

1.6046 

1.6912 

-.0474 

18 

.557 

.567 

1.0698 

-.0338 

1.1485 

1.2732 

-.0407 

1.4508 

1.5771 

-.0438 

1.6571 

1.7160 

-.0452 

19 

.594 

.600 

1.1876 

-.0311 

1.2842 

1.3955 

-.0396 

1.5319 

1.6200 

-.0437 

1.6751 

1.7135 

-.0450 

70 

.631 

.632 

1.2925 

-.0271 

1.3950 

1.4885 

-.0386 

1.5818 

1.6260 

-.0427 

1.6493 

1.6621 

-.0440 

71 

.464 

.753 

1.0513 

-.0339 

1.1357 

1.2723 

-.0403 

1.4129 

1.4880 

-.0439 

1.5546 

1.6146 

-.0456 

77 

.501 

.786 

1.1845 

-.0312 

1.2809 

1.3932 

-.0404 

1.4999 

1.5450 

-.0435 

1.5873 

1.6262 

-.0446 


.537 

.819 

1.3010 

-.0291 

1.3961 

1.4841 

-.0404 

1.5542 

1.5653 

-.0435 

1 .5798 

1.5929 

-.0447 

74 

.412 

0.000 

.6416 

-.0441 

.8249 

1.0406 

-.0448 

1.2770 

1.4082 

-.0462 

1.4989 

1.5832 

-.0471 

7R 

.412 

.354 

.6305 

-.0438 

.8301 

1.0509 

-.0442 

1.2847 

1.4166 

-.0462 

1 .5099 

1.5948 

-.0472 

76 

.412 

.589 

.6397 

-.0453 

.8475 

1.0786 

-.0460 

1.2945 

1.4197 

-.0473 

1.5143 

1.5982 

-.0477 

27 

.412 

.707 

.5843 

-.0294 

.7885 

1.0506 

-.0293 

1.2489 

1.3675 

-.0305 

1.4673 

1.5531 

-.0304 

28 

.412 

.823 

.4942 

-.0443 

.5419 

.6194 

-.0465 

.7935 

1.0403 

-.0470 

1.2264 

1.3568 

-.0472 

29 

.412 

.882 

.5329 

-.0444 

.5823 

.6548 

-.0465 

.8517 

1.0657 

-.0466 

1.2599 

1.3678 

-.0467 

30 

.412 

.942 

.5682 

-.0447 

.6314 

.7228 

-.0472 

.9044 

1.1130 

-.0472 

1.2496 

1.3191 

’-.0471 

31 

.309 

0.000 

.6392 

-.0444 

.8213 

1.0305 

-.0456 

1.2425 

1.3376 

-.0467 

1.4075 

1 .4809 

-.0472 

32 

.309 

.354 

.6309 

-.0439 

8303 

1.0510 

-.0447 

1.2531 

1.3492 

-.0464 

1.4221 

1.4968 

-.0472 

33 

.309 

.589 

.6449 

-.0443 

.8502 

1.0576 

-.0456 

1.2174 

1.3301 

-.0464 

1.4131 

1.4913 

-.0470 

34 

.309 

.707 

.6330 

-.0436 

.8139 

.9760 

-.0448 

1.1238 

1.2761 

-.0464 

1.3686 

1.4512 

-.0469 

35 

.309 

.823 

.4837 

-.0453 

.6505 

.8112 

-.0465 

1.0108 

1.1765 

-.0471 

1.2611 

1.3393 

-.0474 

36 

.309 

.882 

.4710 

-.0452 

.6263 

.8049 

-.0460 

1.0410 

1.1691 

-.0472 

1.2399 

1.3125 

-.0478 

37 

.309 

.942 

.4647 

-.0451 

.6189 

.7991 

-.0467 

1.0249 

1.1035 

-.0469 

1.1669 

1.2319 

-.0473 

38 

.221 

0.000 

.6376 

-.0448 

.8216 

1.0271 

-.0456 

1.1983 

1.2438 

-.0471 

1.2832 

1 .3374 

-.0481 

39 

.221 

.354 

.6343 

-.0429 

.8377 

1.0466 

-.0440 

1.1945 

1.2479 

-.0455 

1.2917 

1.3469 

-.0462 

40 

.221 

.589 

.6362 

-.0395 

.8378 

1.0052 

-.0399 

1.1397 

1.2271 

-.0434 

1.2829 

1.3431 

-.0435 

41 

.221 

.707 

.5823 

• -.0249 

.7500 

.9072 

-.0249 

1.0742 

1.1772 

-.0273 

1.2361 

1.3000 

-.0267 

42 

.221 

.823 

.5064 

-.0393 

.6587 

.8297 

-.0399 

1.0087 

1.1022 

-.0432 

1.1583 

1.2224 

-.0432 

43 

.221 

.882 

.4951 

-.0406 

.6558 

.8360 

-.0413 

1.0070 

1.0847 

-.0440 

1.1366 

1.2015 

-.0434 

44 

.221 

.942 

.4792 

-.0412 

.6239 

.7980 

-.0418 

.9409 

1.0177 

-.0437 

1.0688 

1.1349 

-.0431 

45 

.133 

0.000 

.2589 

-.0414 

.3742 

.4959 

-.0415 

5774 

.5900 

-.0442 

.6342 

.7958 

-.0438 

46 

.133 

.354 

.2596 

-.0417 

.3720 

.4733 

-.0418 

.5407 

.5629 

-.0450 

.6132 

.7821 

-.0447 

47 

.133 

.589 

.2545 

-.0405 

.3535 

.4394 

-.0406 

.5026 

.5440 

-.0435 

.6052 

.7856 

-.0437 

48 

.133 

.707 

.2212 

-.0409 

.3167 

.4041 

-.0412 

.4822 

.5334 

-.0440 

.6497 

.7979 

-.0436 

49 

.133 

.942 

.4480 

-.0407 

.5914 

.7253 

-.0409 

.8098 

.8512 

-.0434 

.9150 

1.0338 

-.0428 

50 

.088 

■ 0.000 

.2488 

-.0408 

.3649 

.4876 

-.041 1 

.5772 

.6171 

-.0445 

.7132 

.8471 

-.0445 

51 

, .088 

: .354 

.2496 

, -.0411 

.3620 

.4697 1 

-.0409 

.5463 

.5998 

1 -.0441 

.7008 

.8445 

I -.0441 

52 

' .088 

589 

.2408 

-.0411 

.3363 

.4270 

-.0415 

' .5105 

.5857 

-.0444 

.7005 1 

.8416 

-.0441 

53 

' .088 

; .707 

1 

-.0416 



-.0417 



1 -.0443 



' -.0436 , 

' 54 1 

.044 

0.000 

.2348 ' 

-.0416 

3469 

.4596 ! 

' -.0421 

' .5543 

.6210 

, -.0443 

; .7443 ' : 

1.0013 

' -.0437 I 


1 .044 

.354 

.2428 

-.0410 

; .3538 

.4579 ' 

-.0413 

.5366 : : 

.6150 

■ -.0443 

.7412 1 ^ 

.9834 

-.0440 1 

56 ! 

: .044 

.589 , 

.2298 1 

1 -.0406 

.3237 

.4156 1 

-.0410 

.5117 , 

.6088 

1 -.0438 

.7454 


1.0279 

-.0435 


.044 

—Tori 

.2130 j 

! -.041 1 

.3101 ! 

.4188 

-.0415 

.5329 


.6388 ; 

-.0444 

.7624 


1.0755 1 

-.0436 

58 

.044 

.823 i 

.2458 

-.0417 

.3623 

.4824 

, -.0414 

.5952 


.7023 i 

-.0446 i 

.8359 


1.0317 1 

-.0443 

59 

.412 , 

-.707 

.5829 

-.0432 

7920 ; 

1.0575 

1 -.0438 

1.2627 


1.3796 ; 

-.0447 1 

1.4792 


i!567Q 

-.0451 

60 

.221 

-.707 ! 

.5901 

-.0401 

7598 ! 

9185 

1 -.0406 

1 1.0862 


1.1895 1 

-.0428 , 

1.2492 


1.3159 

-.0426 


I 



so 

•u 





^5^0 1 

0.0 

Tube 

yf/l 

y/b/2 

Windward 

Leeword 

Windword 

Leeword 

1 


HMHIf 





2 

Rm 



■KiV£!:M 



3 

■bllB 

liWiB 





4 

REIB 


Mil 1 ■ 



— 

5 

rnsLim 


.3795 




6 

.882 

0.000 

.3928 

.8912 



7 

.882 

!295 

^ .3895 

.8616 


— .iswa 

8 


—■'Mill 

■Rssn 



HI.-MIrS 

9 

■RRgMl 

mSESM 




^■r^ZTiv 

10 

mHHYM 


■iilJ'U 




11 




wtssm 



12 


EUS&I 

.3815 



— .ibW4 

13 

miy*m 

U !■■' 

.3813 




14 


MBWil 

.3815 

i^KSSM 


— iTiUB 

15 




waBsm 


HhTMil 

16 


mmm 




BIIiM:l 

17 

mMim 


mtfcu 

HXUAI 


— iiiiya 

18 



-.1079 

■EFE9! 



19 


1 Mil 

_-.1092 

.0132 


— iW:bB 

20 

W^M 

f ii*^ 

-.1416 



Biuuu-a 

21 

mMsu 





BEM.'l 

22 

mMm 


-.1074 



PaillliiH 

23 

mA\m 

^RZ3H 

mmxm 

1LLIM 

■KDI9 

— 

24 

RIEl 


-.1111 

mbhjm 



25 

BEl 


-.1108 

.0689 

BOl‘HI*P 

— ill:M 

26 


iitaRii 

■nsiai 

IMPF)>B 


BIEH.-V 

27 


Hllfl 



M^ryitS 

BtbllM 

28 

.618 

.823 

msmm 

mii'UiM 


^9uri:c;9 

29 

lUUil 

Kna 





30 

■ai:l 

.941 





31 

■WIIM 


-.1153 

.0903 

a**i*Ma 


, 32 


■295_ 

-.1145 

.0753 


^BUV!Y/ll 

33 

.500 

.530 

_-.\422 

.0163 


^BltYEVl 

i 

pigini 





— tliEM 

35 

Ewiltl 






!36 

.500 

iBl 1 1 ■ 





. 37 

.500 

1 .941 




^H!K£U 

1 38 

.382 

1 0-000 


1 .0866 

-.0109 


39 

.382 

1 .295 : -.1208 


-.0256 

— »M-UB 

40 

.382 

I -530 

--.1682 

1 -.0002 

-.0858 

I— Fri-i‘B 

1 41 

\WK-YM 


1 .0220 

-.0670 


42 

IBEHI 


-.0445 

.0490 

.0198 


43 

1 .382 

.882 

. -.0444 


.0189 


44 

1 .382 

.941 

-.0393 

.0389 


I^KSSBMM 


11^1 

0.000 

1 -.1241 

; .0728 


|^niL»-t 1 

Imm 


I-.1326 

. .0452 



Imm 

1^1 

: .530 

r-.1663 

, .0106 


IB9iL LLI 

48 

' .264 

.707 

: -.0595 

.0398 



49 

; .264 

, .823 

-.0501 

.0462 



50 

, .264 

1 .882_ 

-.0483 

■ .0457 

— III 1 ■ 


51 

.^64 

.941 

-.0524 

.0340 



52 

1.177 

. 0.000 

r -.3^61 

-.2574 



53 

1 .177 

.295 

-.3650 

-.2781 



.54 

.177 

.530 

-.3524 

-.2494 



mm 

■■EH 

- .707 

T-.3311 

-.2588 

— kiiw:a 


I 56 

.177 

.882 

-.052_2 

.0374 



[57 

1 .118 

: 0.000 

_ -.3629 

1 -.2685 


^ -.3234 


imn 

.295 

-.3299 

-.2667 

, -.2837 

-.2866 

59 

; .118 

.530 

-.3319 

-.2146 

' -.2850 

' -.2914 

60 

i .1 18 

.707 

-.3155 

-.2393 

-.2813 

, -.2860 

61 

.118 

.823 

-.3416 

. -.2575 

-.2987 

‘ ^3054 

62 

.118 

.941 

-.0639 

.0190 

.0053 

1 .0068 

63 

1 .059 

. 0.000 

' -.3587 

-.2766 

-.3230 

. -.3295 

64 

.059 

: .295 

: -.3218 

-.2505 

-.2811 

, -.2850 

: 65 

, .059 

.530 

! -.3283 

. -.2145 

-.2749 

1 -.2795 

66 

1 .059 

.707 

-.2906 

-.2089 

-.2657 

• -.2697 

. 67 

, .059 

^ .882 

, -.3123 

’ -.3002 

-.3044 

-.3096 

! 68 

, .736 

;-.707 

t -.1361 

' -.0372 

. -.0700 

I -.0796 

legs 


IBH!U 

' -.0561 

.0385 

-.0092 






TABLE IX.— Continued 
(a) Concluded 





30 0 

35 0 

40.0 

45.0 

50.0 

55.0 

60.0 

Tube 

x'/i 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.941 

0.000 

1.5169 

-.4806 

1.5562 

-.4244 

1.5776 

-.4150 

1 .5800 

-.4228 

1.5746 

-.4302 

1 .5600 

1.5212 

2 

.941 

.295 

1.5101 

-.4873 

1.5533 

-.4309 

1.5731 

-.4181 

1.5787 

-.4242 

1.5754 

-.4310 

1 .5566 

1.5214 

3 

.941 

.530 

1.4947 

-.4855 

1.5400 

-.4353 

1.5659 

-.4225 

1.5712 

-.4275 

1.5684 

-.4322 

1.5472 

1.5167 

4 

.941 

.707 

1.4670 

-.4797 

1.5162 

-.4367 

1.5418 

-.4245 

1.5457 

-.4291 

1.5486 

-.024 

1.5288 

1 .5029 

5 

.941 

.882 

1.3227 

-.4544 

1.3842 

-.4329 

1.4236 

-.4221 

1 .4407 

-.4272 

1.4548 

-.4320 

1.4438 

1.4287 

6 

.882 

0.000 

1.3873 

-.4653 

1.4639 

-.4252 

1.5190 

-.4183 

1.5523 

-.4259 

1.5776 

-.4332 

1 .5877 

1.5767 

7 

.882 

.295 

1.3778 

-.4598 

1.4569 

-.4283 

1.5104 

-.4187 

1 .5485 

-.4248 

1.5746 

-.4318 

1 .5827 

1.5737 

8 

.882 

.530 

1.3556 

-.4477 

1.4364 

-.4329 

1 .4948 

-.4230 

1 .5345 

-.4276 

1.5603 

-.4324 

1.5678 

1.5627 

9 

.882 

.707 

1.3106 

-.4299 

1.3924 

-.4338 

1.4530 

-.4248 

1 .4934 

-.4291 

1.5247 

-.4329 

1 .5340 

1.5341 

10 

.887 

.823 

1 . 1 894 

-.4152 

1.2766 

-.4331 

1.3445 

-.4238 

1.3955 

-.4279 

1.4393 

-.4327 

1 .4558 

1.4663 

1 1 

.882 

.941 

.9082 

-.4539 

.9878 

-.4326 

1.0579 

-.4214 

1.1057 

-.4258 

1.1559 

-.4309 

1.1949 

1.2235 

12 

.823 

0.000 

1.2294 

-.4202 

1.3350 

-.4248 

1.4178 

-.4190 

1 .4833 

-.4264 

1.5331 

-.4337 

1.5683 

1.5779 

13 

.823 

.295 

1.2209 

-.4146 

1.3268 

-.4283 

1.4105 

-.A193 

1.4763 

-.4252 

1.5276 

__-.4323 

1.5613 

1 .5740 

14 

.823 

.530 

1.1881 

-.4053 

1.2973 

-.4327 

1.3866 

-.4238 

1 .4532 

-.4281 

1.5069 

-.4329 

1 .5398 

1.5568 

15 

.823 

.707 

1.1267 

-.3950 

1.2376 

-.4343 

1.3273 

-.4254 

1.3967 

-.4296 

1.4551 

-.4336 

1 .4924 

1.5143 

16 

.823 

.882 

.6859 

-.4466 

.9980 

-.4330 

1.0988 

-.4236 

1.1714 

-.4279 

1.2216 

“.4318 

1.2578 

1.2916 

17 

.736 

0.000 

.9545 

-.4235 

1 . 1 469 

-.4250 

1.2602 

-.4204 

1.3527 

-.4273 

1.4287 

-.4344 

1.4929 

1.5345 

18 

.736 

.295 

.9354 

-.4306 

1.1336 

-.4286 

1.2469 

-.4208 

1 .3430 

-.4266 

1.4184 

-.4333 

1 .4840 

1.5258 

19 

.736 

.530 

.8837 

-.4391 

1.0905 

-.4344 

1.2122 

-.4254 

1 .3099 

-.4296 

1.3891 

-.4339 

1.4546 

1.5009 

20 

.736 

.707 

.7975 

-.4375 

1.0117 

-.4360 

1.1315 

-.4270 

1.2294 

-.4306 

1.3150 

-.4328 

1.3804 

1.4361 

71 

.736 

.823 

.7808 

-.4388 

.9468 

-.4352 

1.0414 

-.4266 

1 . 1 1 58 

-.4305 

1.1873 

-.4332 

1.2487 

1.3016 

2? 

.736 

.882 

.7865 

-.4438 

.8902 

-.4351 

.9854 

-.4266 

1.0649 

-.4299 

1.1339 

-.4328 

1.1926 

1.2432 

23 

.736 

.941 

.6935 

-.3922 

.7985 

-.4320 

.8867 

-.4245 

.9621 

-.4289 

1.0261 

-.4324 

1.0832 

1.1307 

24 

.618 

0.000 

.9641 

-.4238 

1.0748 

-.4266 

1.1764 

-.4229 

1 .2640 

-.4299 

1.3408 

-.^361 

1.4142 

1.4690 

25 

.618 

.295 

.9510 

-.4312 

1.0623 

-.4304 

1.1655 

-.4242 

1.2522 

-.4291 

1.3300 

-.4348 

1 .4046 

1 .4588 

26 

.618 

.530 

.9102 

-.4372 

1 .0238 

-.4376 

1.1283 

-.4279 

1.2187 

-.4321 

1.2982 

-.■c-354 

1.3707 

1.4316 

27 

.618 

.707 

.8420 

-.4337 

.9546 

-.4408 

1 .0553 

-.4296 

1.1460 

-.4333 

1.2269 

-.4359 

1.3015 

1.3625 

28 

.618 

.823 

. .7509 

-.4320 

.8556 

-.4386 

.9464 

-.4288 

1.0275 

-.4320 

1.1008 

-.4342 

1.1699 

1.2304 

79 

.618 

.882 

.7049 

-.3535 

.8068 

-.4382 

.8965 

-.4281 

.9747 

-.4317 

1 .0463 

-.4337 

1.1155 

1.1765 

30 

.618 

.941 

.6223 

-.4218 

.7171 

-.4442 

.8020 

-.4290 

.8734 

-.4318 

.9399 

-.4336 

1.0069 

1.0632 

31 

.500 

0.000 

.8903 

-.4245 

.9885 

-.4296 

1.0807 

-.4252 

1 . 1 658 

-.4317 

1.2453 

-.4372 

1.3247 

1.3908 

32 

.500 

.295 

.8784 

-.4340 

.9782 

-.4337 

1.0689 

-.4268 

1.1558 

-.4318 

1.2345 

-.4364 

1.3149 

1.3816 

33 

.500 

.530 

.8303 

-.4398 

.9424 

-.4409 

1.0376 

-.4296 

1.1210 

-.4337 

1.2026 

-.4357 

1.2812 

1.3513 

34 

.500 

.707 

.7694 

-.4338 

.8788 

-.4442 

.9713 

-.4307 

1.0531 

-.4343 

1.1362 

-.4358 

1.2128 

1.2855 

35 

.500 

.823 

.6870 

: -.3859 

.7820 

-.4436 

.8650 

-.4300 

.9406 

-.4337 

1.0152 

-.4355 

1.0912 

1.1610 

36 

.500 

.882 

.6443 

-.3895 

.7383 

-.4461 

.8191 

-.4296 

-8937 

-.4334 

.9663 

-.4353 

1.0436 

1.1096 

37 

.500 

.941 

.5636 

-.4321 

.6523 

-.4558 

.7284 

-.4301 

.7998 

-.4335 

.8677 

-.4349 

.9412 

1 .0037 

38 

.382 

0.000 

.8045 

-.4258 

.8959 

-.4324 

.9764 

-.4269 

1.0495 

-.4331 

1.1267 

-.4370 

1.2086 

1.2872 

39 

.382 

.295 

.7946 

-.4377 

.8871 

-.4371 

.9663 

-.4288 

1.0410 

-.4332 

1.1 188 

-.4357 

1.2030 

1.2785 

40 

.382 

.530 

.7612 

-.4448 

.8576 

-.4438 

.9367 

-.4314 

1.0118 

-.4357 

1.0919 

-.4371 

1.1753 

1.2537 

41 

.382 

.707 

.7051 

-.4344 

.7997 

-.4464 

.8794 

-.4315 

.9541 

-.4357 

1.0344 


1.1 178 

1.1987 

42 

.382 

.823 

.6276 

-.3719 

.7079 

-.4477 

.7808 

-.4317 

.8505 

-.4356 

.9239 

-.4376 

1.0100 

1.0859 

43 

.382 

.882 

.5811 

-.4195 

.6678 

-.4514 

.7400 

-.4319 

.8061 

-.4352 

.8828 

-.4369 

.9652 

1.0400 

44 

.382 

.941 

.5034 

-.4369 

.5869 

-.4596 

.6556 

-.4321 

.7179 

-.4350 

.7920 

-.4358 

.8702 

.9402 

45 

.264 

0.000 

.6827 

-.4260 

.7477 

-.4358 

.8040 

-.4304 

.8583 

-.4347 

.9202 

-.4366 

1 .0066 

1.0990 

46 

.264 

.295 

.6756 

-.4427 

.7398 

-.4409 

.7955 

-.4317 

.8509 

-.4348 

.9135 

-.4358 

.9997 

1 .0896 

47 

.264 

.530 

.6521 

-.4476 

.7200 

-.4457 

.7772 

-.4328 

.8319 

-.4370 

.8954 

-.4385 

.9825 

1.0726 

48 

.264 

.707 

.6085 

-.4358 

.6770 

-.4462 

.7346 

-.4324 

.7882 

-.4371 

.8591 

-.4394 

.9491 

1.0417 

49 ; 

.264 

.823 

.5389 

-.4005 

.6025 

-.4453 

! ,6564 , 

-.4320 

.7073 

-.4360 

.7914 

-.4382 

.8956 . 

.9885 

50 ' 

.264 

.882 

.5083 

' -.4341 

.5717 

-.4533 

.6255 

-.4320 

.6779 

-.4354 

,7768 

-.4373 

.8818 

.9645 

51 , 

.264 

.941 

.4409 

-.4377 

.5026 

-.4564 

.5548 

-.4303 

.6082 

-.4342 

.7104 

-.4358 

.8050 

.8799 

52 

.177 

0.000 

.0098 

-.4246 

.0469 

-.4303 

, .0841 

-.4242 

1 .1725 

-.4285 

.3931 

-.4326 

, .5843 

.7735 

53 

.177 

.295 ' 

.0047 

. -.4368 

.0430 

-.4351 

.0795 

-.4278 

: .1806 

-.431 1 

.3846 

-.4328 

.5779 1 

.7784 

1 64 

.177 

.530 

-.0066 

-.4472 

, .0317 

-.4431 

.0689 

-.4317 

.1847 

-.4363 

: .3862 

-.4396 

.5709 

.7802 

1 55 

.17> 

.707 

-.0203 

, -.4580 

.0208 

: -.4438 

.1174 

-.4323 

.1946 

-.4376 

.4128 

-.4408 

.5982 

' .7731 

1 56 

.177 

.882 

.3230 

1 -.4405 

.3705 

-.4505 1 

.4216 

-.4310 

.4979 

-.4350 

.7073 

-.4372 

.8179 

.9042 


.118 

0.000 

.0259 

-.4273 

.0879 

-.4258 : 

.1674 

-.4186 

.2703 

-.4251 ' 

.7508 , 

-.4330 

1 .8438 1 

.9164 

58 

.118 

.295 

.0246 

-.4334 

1 .0878 

-.4293 1 

.1671 

-.4246 

.2590 

-.4293 

.7420 

-.4331 

. .8350 


.9056 

59 

.118 

.530 

.0173 

-.4414 

1 .0787 

-.4383 1 

.1552 

-.4292 

.2458 

-.4353 

.7276 , 

-.4398 

.8260 


.8958 

60 

, .118 

.707 

.0286 

-.4499 

1 .1074 

-.4400 1 

.1761 

-.4317 

.2284 

-.4374 

.7535 ' 

-.4409 

.8248 


.8926 

61 

.118 

.823 

.0962 

-.4358 

.1699 

-.4360 

.2687 

-.4323 i 

.4069 

-.4373 

.6998 , 

-.4400 : 

.7834 


.8647 


62 

.118 

.941 

.2168 

-.4334 

.2718 

-.4403 

.3455 

-.4305 

.4483 

-.4354 

.6276 

-.4372 

.7188 


.7931 


63 

.059 

0.000 

.0538 

-.42 75 

.1315 

-.4186 

.2302 

-.4126 

.3534 

-.4229 

.7098 

-.4341 

.7648 


.8305 


64 

.059 

.295 

.0494 

-.4239 

.1268 1 

-.4212 

.2251 

-.4209 

.3430 

-.4280 

.7105 

-.4335 

_..76_29 


.8278 


65 

.059 

.530 

.0336 , 

-.4296 

.1 112 

-.4323 

.2128 

-.4274 

.3317 

-.4354 

.7031 

-.4406 

.7533 


.8165 


66 

.059 

.707 

.0700 

-.4464 

.1412 

-.4346 

.2125 

-.4297 

.5402 1 

-.4372 

.6910 

-.4407 

.7465 


.8100 


67 

.059 

.882 

.0991 

-.4333 

.1527 

-.4236 

.2275 

-.4323 

.4044 i 

-.4375 

.6273 

-.4401 

.6942 


.7622 


68 

.736 

-.707 

.8137 

-.4272 

1.0101 1 

-.4282 

1.1302 

-.4199 

1.2297 1 

-.4238 

1.3130 

-.42_68 

1 .3825 


1.4404 


69 

.288 

-.707 

.6108 

-.4313 

.6787 : 

-.4435 

.7356 

-.4326 

.7904 

-.4330 

.8607 

-.4331 

.9536 


1.0471 
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TABLE IX. -Continued 
( b ) M = 2.16 









a 

= 







1 




- 5.0 

0.0 

5.0 

10.0 

15.0 

20.0 

25.0 1 

Tube 


y / b/2 

Windward 

Leeward 

Wlndword 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.941 

0.000 

.2483 

.6446 

.4030 

.4361 

.6184 

.2640 

.9515 

.1273 

1.2755 

.0316 

1.4226 

-.0680 

1.5156 

-.1606 

2 

.941 

.295 

.2462 

.6453 

.4057 

.4369 

.6168 

.2644 

.9533 

.1275 

1.2692 

.0316 

1.4186 

-.0673 

1.5140 

-.1610 

3 

.941 

.530 

.2493 

.6466 

.4086 

.4361 

.6207 

.2635 

.9506 

.1282 

1 .2495 

.0321 

1.4013 

-.0644 

1.5005 

-.1565 

4 

.941 

.707 

.2495 

.6466 

.4074 

.4347 

.6190 

.2630 

.9392 

.1286 

1.2047 

.0308 

1.3567 

-.0596 

1.4622 

-.1466 

5 

.941 

.882 

. 246_6 

.6334 

.4051 

.4317 

.6126 

.2618 

.8529 

.1269 

1.0490 

.0263 

1.1928 

-.0539 

1.3037 

-.1295 

6 

.882 

0.000 

.2397 

.6356 

.3965 

.4286 

.6086 

.2586 

.9205 

.1202 

1.1301 

.0210 

1.2465 

-.0545 

1.3361 

-.131 1 

7 

.882 

.295 

.2397 

.6357 

.3976 

.4272 

.6092 

.2584 

.9201 

.1 194 

1.1257 

.0203 

1.2423 

-.0547 

1.3343 

-.1302 

8 

.882 

.530 

.2417 

.6368 

.4012 

.4273 

.6090 

.2577 

.9118 

.1205 

1.1055 

.0204 

1.2227 

-.0559 

1.3166 

-.1289 

9 

.882 

.707 

.2434 

.6369 

.4004 

.4261 

.6092 

.2578 

.8807 

.1214 

1.0543 

.0191 

1.1730 

-.0579 

1.2702 

-.1264 

10 

.882 

.823 

.2386 

.6152 

.3944 

.4187 

.5918 

.2556 

.7917 

.1191 

.9374 

.0157 

1.0523 

-.0612 

1.1489 

-.1259 : 

1 1 

.882 

■941 

-.0683 

. 0581 .. 

-.0182 

-.0107 

.0469 

-.0611 

.1634 

-.1125 

.3027 

-.1533 

.4259 

-.1903 

.6512 

-.2140 

12 

.823 

0.000 

.2338 

.6243 

.3916 

.4198 

.5982 

.2532 

.8834 

.1146 

.9962 

.0131 

1.0769 

-.0579 

1.1468 

- J246 

13 

.823 

.295 

.2349 

.6264 

.3917 

.4214 

.6000 

.2531 

.8830 

.1150 

.9937 

.0131 

1.0750 

-.0582 

1.1468 

-.1246 ' 

14 

.823 

.530 

.2358 

.6240 

.3927 

.4204 

.5966 

.2519 

.8657 

.1159 

.9738 

.0128 

1.0567 

-.0614 

1.1293 

-.1253 

15 

.823 

.707 

.2380 

.6206 

.3930 

.4194 

.5947 

.2527 

.8107 

.1171 

.9191 

.0120 

1.0056 

-.0647 

1.0825 

-.1263 

16 

.823 

.882 

-.0954 

.0224 

-.0496 

-.0413 

.0129 

-.0889 

.1144 

-.1331 

.2329 

-.1687 

.3116 

-.2035 

.3817 

-.2254 

17 

.736 

0.000 

-.0622 

.1456 

.0191 

.0356 

.1299 

-.0509 

.2539 

-.1214 

.3020 

-.1680 

.3831 

-.2045 

.5260 

-.2273 

18 

.736 

.295 

-.0645 

.1428 

.0163 

.0328 

.1270 

-.0539 

.2477 

-.1235 

.2938 

-.1706 

.3721 

-.2065 

.5155 

-.2298 

19 

.736 

.530 

-.0642 

.1429 

.0173 

.0325 

.1263 

-.0542 

.2369 

-.1228 

.2805 

-.1707 

.3510 

-.2087 

.4837 

-.2301 

20 

.736 

.707 

-.0651 

.1205 

.0142 

.0284 

.1 100 

-.0577 

.1868 

-.1228 

. 2288 _ 

-.1702 

.2895 

-.2123 

.3765 

-.2289 

21 

.736 

.823 

-.1081 

.0029 

-.0627 

-.0544 

-.0052 

-.1020 

.0800 

-.1436 

.1679 

-.1777 

.2180 

-.2114 

.3205 

-.2296 

22 

.736 

.882 

-.0756 

.0617 

-.0202 

-.0110 

.0506 

-.0694 

.1636 

-.1214 

.2821 

-.1627 

.4624 

-.2009 

.5431 

-.2232 

23 

.736 

.941 

-.0315 

.0922 

.0060 

.02 U _ 

.0827 

-.0208 

.1834 

-.0456 

.3028 

-.1026 

.4024 

-.1529 

.4966 

-.1906 

24 

.618 

0.000 

-.0742 

.1372 

.0090 

.0246 

.1206 

-.0641 

.2486 

-.1341 

.3628 

-.1777 

.5217 

-.2119 

.8122 

-.2290 

25 

.618 

.295 

-.0739 

.1372 

.0089 

.0253 

.1204 

-.0641 

.2455 

-.1335 

.3538 

-.1780 

.5042 

-.2128 

.7531 

-.2322 

26 

.618 

.530 

-.0748 

.1341 

.0087 

.0240 

.1183 

-.0645 

.2207 

-.1333 

.3159 

-.1788 

.4475 

-.2150 

.6318 

-.2343 

27 

.618 

.707 

-.0978 

.0400 

-.0343 

-.0248 

.0325 

-.0887 

.1046 

-.1453 

.1953 

-.1856 

.3205 

-.2181 

.5237 

-.2344 

28 

.618 

.823 

-.0911 

.0356 

-.0379 

-.0290 

.0255 

-.0846 

.1218 

-.1329 

.2213 

-.1720 

.3857 

-.2080 

.5360 

-.2266 

29 

.618 

.882 

-.0791 

.0716 

-.0213 

-.0093 

.0606 

-.0752 

.1600 

-.1329 

.2482 

-.1743 

.3378 

-.1790 

.4823 

-.2039 

30 

.618 

.941 

-.0093 

.0805 

.0376 

.0403 

.0736 

-.0028 

.1487 

-.0680 

.2209 

-.1328 

.2996 

-.1855 

.4094 

-.2152 

31 

.500 

0.000 

-.0765 

.1332 

.0063 

.0220 

.1158 

-.0674 

.2458 

-.1376 

.3734 

-.1820 

.5387 

-.2152 

.7298 

-.2160 

32 

.500 

.295 

-.0764 

.1347 

.0064 

.0222 

.1168 

-.0666 

.2387 

-.1368 

.3583 

-.1824 

.5159 

-.2160 

.7063 

-.2187 

33 

.500 

.530 

-.0771 

.1176 

.0048 

.0192 

.1060 

-.0696 

.1942 

-.1355 

.2946 

-.1813 

.4317 

-.2190 

.6305 

-.2235 

34 

.500 

.707 

-.1004 

.0294 

-.0471 

-.0375 

.0189 

-.0929 

.1 141 

-.1403 

.2343 

-.1784 

.3951 

-.2128 

.5982 

-.2228 

35 

.500 

.823 

-.1017 

.0552 

-.0352 

-.0244 

.0421 

-.0928 

.1456 

-.1440 

.2504 

-.1859 

.3657 

-.2214 

.5180 

-.2307 

36 

.500 

.882 

-.0154 

.0673 

-.0007 

.0116 

.0595 

-.0005 

.1353 

-.0595 

.2280 

-.1 150 

.3376 

-.1630 

.4850 

-.1980 

37 

.500 

.941 

-.0163 

.0599 

.0279 

.0313 

.0541 

-.0103 

.1 143 

-.0826 

.1830 

-.1525 

.2874 

-.2014 

.4163 

-.2235 

38 

.382 

0.000 

-.0767 

.1304 

.0051 

.0203 

.1128 

-.071 1 

.2403 

-.1383 

.3653 

-.1830 

.5197 

-.2170 

.6808 

-.2138 

39 

.382 

.295 

-.0768 

.1321 

.0057 

.021 1 

.1147 

-.0701 

.2290 

-.1377 

.3453 

-.1832 

.4923 

-.2182 

.6563 

-.2153 

40 

.382 

.530 

-.0817 

.0874 

-.0056 

.0070 

.0785 

-.0745 

.1610 

-.1386 

.2700 

-.1847 

.4241 

-.2189 

.6303 

-.2187 

41 

.382 

.707 

-.0962 

.0460 

-.0400 

-.0289 

.0348 

-.0899 

.1367 

-.1403 

.2642 

-.1804 

.4125 

-.2148 

.5753 

-.2193 

42 

.382 

.823 

-.0750 

.0648 

-.0392 

-.0221 

.0544 

-.0752 

.1342 

-.0852 

.2343 

-.1018 

.3521 

-.1498 

.4988 

-.1842 

43 

.382 

.882 

-.0231 

.0587 

.0186 

.0237 

.0521 

-.0194 

.121 1 

-.0769 

.2115 

-.1334 

.3275 

-.1828 

.4675 

-.2120 

44 

.382 

.941 

-.0268 

.0486 

.0205 

.0245 

.0427 

-.0213 

.0955 

-.0998 

.1744 

-.1693 

.2769 

-.2127 

.4092 

-.2243 

45 

.264 

0.000 

-.0802 

.1258 

.0002 

.0156 

.1076 

-.0749 

.2302 

-.1417 

.3477 

-.1857 

.4836 

-.2033 

.6287 

-.2119 

46 

.264 

.295 

-.0809 

.1232 

.0006 

.0152 

.1067 

-.0744 

.2101 

-.141 1 

.3200 

-.1858 

.4525 

-.2029 

.6226 

-.2145 

47 

.264 

.530 

-.0913 

.0561 

-.0269 

-.0165 

.0469 

-.0850 

.1373 

-.1439 

.2651 

-.1875 

.4270 

-.2085 

.5963 

-.2179 

48 

.264 

.707 

-.0975 

.0506 

-.0424 

-.0309 

.0395 

-.0930 

.1419 

-.1400 

.2599 

-.1772 

.3918 

-.2171 

.5463 

-.2172 

49 

.264 

.823 

-.0287 

.0583 

.0076 

.0130 

.0504 

-.0244 

.1293 

-.0742 

.2211 

-.1276 

.3356 

-.1743 

.4805 

-.2019 

50 

.264 

.882 

-.0288 

.0540 

.0122 

.0164 

.0454 

-.0244 

.1 148 

-.0833 

.2030 

-.1425 

.3110 

-.1979 

.4471 

-.2180 

51 

.264 

.941 

-.0330 

.0433 

.0165 

.0200 

.0363 

-.0274 

.0878 

-.1111 

.1675 

-.1744 

.2685 

-.21 18 

.3955 

-.2171 

52 

.177 

0.000 

-.2000 

-.1099 

-.1724 

-.1632 

-.1197 

-.1983 

-.0553 

-.1773 

.0075 

-.1844 

.0728 

-.1976 

.1351 

-.2104 

53 

.177 

.295 

-.1778 

-.1176 

-.1716 

-.1662 

-.1249 

-.1748 

-.0729 

-.1789 

-.0120 

-.1851 

.0556 

-.1992 

.1322 

-.2139 

54 

.177 

.530 

-.1627 

-.1562 

-.1383 

-.1368 

-.1613 

-.1583 

-.1065 

-.1803 

-.0289 

-.1915 

.0509 

-.2053 

.1182 

-.2191 

55 

.177 

.707 

-.1743 

-.1448 

-.1430 

-.1420 

-.1502 

-.1666 

-.0988 

-.1958 

-.0367 

-.2006 

.0300 

-.2150 

.0985 

-.2196 

56 

.177 

.882 

-.0349 

.0455 

.0070 

.0107 

.0367 

-.0308 

.1050 

-.0905 

.1816 

-.1498 

.2755 

-.2005 

.3812 

-.2164 

57 

.118 

0.000 

-.1824 

-.1191 

-.181 1 

-.1728 

-.1279 

-.1815 

-.0646 

-.1779 

-.0031 

-.1855 

.0606 

-.1986 

.1256 

-.2127 

58 

.118 

.295 

-.1711 

-.1276 

-.1463 

-.1457 

-.1339 

-.1682 

-.0832 

-.1800 

-.0229 

-.1865 

.0470 

-.1999 

.1244 

-.2160 

59 

.1 18 

.530 

. -.1620 

-.1586 

-.1348 

-.1325 

-.1595 

-.1574 

-.1071 

-.1812 

-.0298 

-.1923 

.0461 

-.2052 

.1 152 

• -.2189 

60 

.1 18 

, .707 

-.1683 

-.1401 

• -.1386 

-.1361 

-.1449 

-.1615 

-.0961 

-.181 1 

-.0357 

-.1904 

.0328 

-.2125 

.1030 

-.2228 

, 61 

.1 18 

.823 

-.1690 

-.1433 

-.1572 

-.1530 

-.1495 

-.1609 

-.0882 

-.1773 

-.0188 

-.1899 

.0597 

-.21 15 

.1523 

-.2187 

^ 12 _ 

.118 

.941 

-.0444 

.0345 

.0065 

.0105 

.0269 

-.03 77 

.0794 

-.1260 

.1400 

-.1819 

.2108 

-.2079 

.2883 

-.2140 

63 


0.000 

-.1793 

-.1224 

-.1836 

-.1765 

-.131 1 

-.1783 

-.0705 

-.1787 

-.01 15 

-.1860 

.0506 

-.1993 

.1225 

-.2143 

Ui _ 

.059 

.295 

. -.1699 

-.1330 

-.1428 

-.1394 

-.1383 

-.1672 

-.0906 

-.1804 

-.0308 

-.1870 

.0432 

-.2005 

.1225 

-.2151 

1 65 

, .059 

.530 

, -.1654 

. -.1431 

-.1364 

• -.1337 

-.1373 

-.1605 

-.1080 

-.1844 

-.0341 

-.1942 

.0384 

-.2066 

.1085 

-.2197 

1 66 

■ .059 

.707 

-.1629 

-.1356 

-.1386 

-.1362 

-.1376 

-.1589 

-.0950 

-.1786 

-.0331 

-.1953 

.0381 

-.2194 

.1167 

-.2271 

. 67 

' . 05”9 

.882 

-.1587 

-.1643 

-.1440 

-.1445 

-.1651 

-.1546 

-.1312 

-.1738 

-.0660 

-.1877 

.0060 

-.2080 

.1058 

-.2172 

68 

' .736 

-.707 

-.0523 

.1231 

.0217 

.0314 

.1172 

-.0547 

.1902 

-.1183 

.2303 

-.1620 

.2896 

-.2029 

.3748 

-.2144 

i 69 

■ .288 

. -.707 

-.0918 

.0515 

-.0370 

-.0297 

.0434 

-.0923 

.1456 

-.1378 

.2612 

-.1 724 

.3913 

-.2131 

.5463 

-.2093 



TABLE IX. -Continued 
(b) Concluded 


a = 





30 0 

35.0 

40.0 

45.0 

50 0 

55.0 

60 0 

Tube 

//I 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windword 

Leeward 

Windward 

Leeword 

Windward 

Leeward 

Windward 

Leeward 

1 

.941 

0.000 

1.5892 

-.2254 

1.6500 

-.2469 

1.6878 

-.2455 

1.7026 

-.2469 

1.7041 

-.2463 

1.6947 

-.2469 

1.6559 

-.2438 

? 

.941 

.295 

1 .5809 

-.231 1 

1.6407 

-.2569 

1.6813 

-.2539 

1.6963 

-.2551 

1.6942 

-.2548 

1.6826 

-.2549 

1.6675 

-.2506 

3 

.941 

.530 

1.5689 

-.2256 

1.6282 

-.2559 

1.6675 

-.2547 

1.6862 

-.2564 

1.6859 

-.2557 

1.6840 

-.2557 

1.6653 

-.2511 

4 

.941 

.707 

1.5394 

-.2160 

1.6049 

-.2515 

1.6485 

-.2541 

1.6726 

-.2556 

1.6755 

-.2554 

1.6754 

-.2554 

1.6476 

-.2509 

5 

.941 

.882 

1.3919 

-.1962 

1.4734 

-.2406 

1.5382 

-.2523 

1.5763 

-.2553 

1.591 1 

-.2548 

1.5958 

-.2549 

1.5770 

-.2502 

6 

.882 

0.000 

1.4288 

-.2024 

1.5283 

-.2477 

1.6048 

-.2518 

1.6583 

-.2546 

1.6919 

-.2544 

1.7110 

-.2547 

1.7013 

-.2507 

7 

.882 

.295 

1.4196 

-.1996 

1.5161 

-.2463 

1.5945 

-.2521 

1.6493 

-.2554 

1.6809 

-.2550 

1.7019 

-.2552 

1.7109 

-.2508 

8 

.882 

.530 

1.3991 

-.1941 

1.4945 

-.2419 

1.5730 

-.2520 

1.6314 

-.2556 

1.6647 

-.2552 

1.6955 

-.2552 

1.7015 

-.2508 

9 

.882 

.707 

1.3552 

-.1876 

1.4498 

-.2339 

1.5340 

-.2505 

1.5989 

-.2549 

1.6380 

-.2547 

1.6672 

-.2549 

1.6715 

-.2504 

10 

.882 

.823 

1.2338 

-.1833 

1.3313 

-.22_87 _ 

1.4258 

-.2503 

1.5030 

-.2551 

1.5525 

-.2546 

1.5882 

-.2547 

1.5996 

-.2502 

11 

.882 

.941 

8523 

-.2348 

1.0097 

-.2478 

1.1200 

-.2527 

1.2031 

-.2555 

1.2689 

-.2548 

1.3221 

-.2544 

1.3590 

-.2498 

1? 

.823 

0.000 

1.2382 

-.1871 

1.3713 

-.2356 

1.4830 

-.2501 

1.5713 

-.2544 

1.6345 

-.2543 

1.6786 

-.2547 

1.6975 

-.2507 

13 

.823 

.295 

1.2296 

-.1847 

1.3575 

-.2331 

1.4714 

-.2501 

1.5604 

-.2551 

1.6231 

-.2546 

1.6715 

-.2548 

1.7023 

-.2504 

14 

.823 

.530 

1.2037 

-.1824 

1.3251 

-.2292 

1.4398 

-.2503 

1.5339 

-.2553 

1.5998 

-.2550 

1.6572 

-.2552 

1.6874 

-.2509 

15 

.873 

.707 

1.1541 

-.1795 

1.2625 

-.2242 

1.3796 

-.2498 

1.4820 

-.2550 

1.5541 

-.2547 

1.61 18 

-.2549 

1 .6431 

-.2503 

16 

.823 

.882 

.5117 

-.2430 

.7484 

-.2475 

1.1 148 

-.2528 

1.2348 

-.2557 

1.3174 

-.2545 

1.3735 

-.2550 

1,4152 

-.2494 

17 

.736 

0.000 

.8116 

-.2422 

1.1116 

-.2424 

1.3017 

-.2517 

1.4216 

-.2551 

1.5128 

-.2550 

1.5882 

-.2552 

1 .6408 

-.2514 

18 

.736 

.295 

.7880 

-.2474 

1.0928 

-.2440 

1.2841 

-.2529 

1.4057 

-.2564 

1.5014 

-.2560 

1.5813 

-.2560 

1.6377 

-.2516 

19 

.736 

.530 

.6841 

-.2480 

1.0321 

-.2454 

1.2395 

-.2529 

1.3684 

-.2560 

1.4686 

-.2555 

1.5548 

-.2557 

1.6138 

-.2515 

?0 

,7.36 

.707 

.5556 

-.2457 

.9094 

-.2465 

1.1552 

-.2519 

1.2888 

-.2550 

1.3939 

-.2545 

1.4797 

-.2544 

1.5459 

-.2503 

?1 

.736 

.823 

.5122 

-.2416 

.8684 

-.2459 

1.0912 

-.2528 

1.1978 

-.2560 

1.2774 

-.2554 

1.3522 

-.2553 

1.4148 

-.2506 

?? 

.736 

.882 

.6570 

-.2402 

.9122 

-.2464 

1.0339 

-.2536 

1.1403 

-.2566 

1.2273 

-.2560 

1.3006 

-.2559 

1.3595 

-.2510 

?3 

.736 

.941 

.6060 

-.2167 

.8155 

-.2419 

.941 1 

-.2514 

1.0445 

-.2553 

1.1287 

-.2550 

1.1981 

-.2549 

1 .2549 

-.2500 

?4 

.618 

0.000 

.9473 

-.2321 

1.1051 

-.2414 

1.2279 

-.2519 

1.3352 

-.2559 

1.4239 

-.2558 

1.5037 

-.2561 

1.5689 

-._25_22 

?5 

.618 

.295 

.9278 

-.2339 

1.0886 

-.2414 

1.2124 

-.2520 

1.3212 

-.2558 

1.4138 

-.2555 

1.4955 

-.2556 

1.5628 

-.2518 

76 

.618 

.530 

.8743 

-.2369 

1.0416 

-.2431 

1.1716 

-.2529 

1.2846 

-.2562 

1.3800 

-.2557 

1.4656 

-.2560 

1.5354 

-.2520 

77 

.618 

.707 

.8062 

-.2390 

.9675 

-.2435 

1.0993 

-.2528 

1.2133 

-.2560 

1,3077 

-.2556 

1.3934 

-.2558 

1.4677 

-.2519 

78 

.618 

.823 

.7439 

-.2364 

.8763 

-.2439 

.9957 

-.2520 

1.1008 

-.2555 

1.1896 

-.2550 

1.2682 

-.2549 

1.3379 

_ -_._2508 

79 

.618 

.882 

.6998 

-.2275 

.8313 

-.2430 

.9498 

-.2521 

1.0525 

-.2558 

1.1399 

-.2553 

1.21 77 

-.2553 

1.2861 

-.2509 

.30 

.618 

.941 

.6138 

-.2328 

.7503 

-.2442 

.8624 

-.2524 

.9600 

-.2558 

1 .0430 

-.2553 

1.1161 

-.2553 

1.1815 

-.2508 

31 

.500 

0.000 

.8868 

-.2308 

1.0340 

-.2409 

1.1464 

-.2519 

1.2437 

-.2558 

1.3278 

-.2558 

1.4090 

-.2563 

1.4860 

-.2526 

3? 

.500 

.295 

.8678 

-.2324 

1.0187 

-.2415 

1.1328 

-.2523 

1.2319 

-.2562 

1.3175 

-.2559 

1.4012 

-.2560 

1.4780 

-,2522 

33 

.500 

.530 

.8168 

-.2342 

.9739 

-.2439 

1.0947 

-.2524 

1.1969 

-.2568 

1.2863 

-.2561 

1.3700 

-.2561 

1 .4483 

-.2524 

34 

.500 

.707 

.7593 

-.2344 

.9085 

-.2437 

1.0276 

-.2523 

1.1313 

-.2562 

1.2181 

-.2557 

1.3044 

-.2558 

1.3840 

-.2523 

35 

.500 

.823 

.6778 

-.2382 

.8164 

-.2443 

.9269 

-.2530 

1.0246 

-.2562 

1.1083 

-.2556 

1.1879 

-.2557 

1 .2636 

-.2517 

36 

.500 

.882 

.6365 

-.2195 

.7748 

-.2417 

.8838 

-.2513 

.9800 

-.2553 

1.0621 

-.2549 

1.1404 

-.2549 

1.2158 

-.2511 

37 

.500 

.941 

.5725 

-.2376 

.6966 

-.2459 

.8034 

-.2538 

.8922 

-.2570 

.9710 

-.2562 

1 .0459 

-.2563 

1.1172 

-.2521 

38 

.382 

0.000 

.8352 

-.2292 

.9637 

-.2416 

1.0594 

-.2514 

1.1430 

. -.2564 

1.2188 

-.2560 

1.2951 

-.2561 

1.3791 

-.2527 

39 

.382 

.295 

.8204 

-.231 1 

.9504 

-.2426 

1.0483 

-.2523 

1.1332 

-.2567 

1.2099 

-.2562 

1.2878 

-.2563 

1.3716 

-.2527 

40 

.382 

.530 

.7808 

-.2331 

.9144 

-.2439 

1.0153 

-.2526 

1.1040 

-.2567 

1.1832 

-.2560 

1.2626 

-.2561 

1 .3477 

_-.2530 

41 

.382 

.707 

.7212 

-.2329 

.8544 

-.2436 

.9563 

-.2523 

1.0458 

-.2564 

1.1239 

-.2557 

1.2064 

-.2558 

1.2918 

-.2528 

42 

.382 

.823 

.6408 

-.2253 

.7662 

-.2427 

.8614 

-.2518 

.9465 

-.2558 

1.0201 

-.2553 

1.1007 

-.2553 

1.1848 

-.2518 

43 

.382 

.882 

.6055 

-.2307 

.7277 

-.2418 

.8235 

-.2500 

.9065 

-.2545 

.9792 

-.2541 

1.0586 

-.2540 

1.1419 

-.2510 

44 

.382 

.941 

.5349 

-.2338 

.6524 

-.2424 

.7446 

-.2503 

.8254 

-.2543 

.8939 

-.2539 

.9720 

-.2539 

1 .0509 

-.2505 

45 

.264 

0.000 

.7655 

-.2287 

.8549 

-.2416 

.9205 

-.2517 

.9796 

-.2557 

1.0358 

-.2555 

1.0983 

-.2556 

1.1890 

-.2527 

46 

.264 

.295 

.7543 

-.231 1 

.8441 

-.2427 

.9116 

-.2520 

.9709 

-.2565 

1.0274 

-.2555 

1.0916 

-.2558 

1.181 1 

-.2526 

47 

.264 

.530 

.7245 

-.2331 

.8185 

-.2437 

.8880 

-.2523 

.9502 

-.2563 

1.0090 

-.2557 

1.0741 

-.2560 

1.1648 

-.2531 

48 

.264 

.707 

.6776 

-.2325 

.7736 

-.2427 

.8443 

-.2510 

.9069 

-.2552 

.9649 

-.2549 

1.0376 

-.2550 

1.1322 

-.2521 

49 

.264 

.823 

.6087 

-.221 1 

.701 1 

-.2397 

.7688 

-.2489 

.8297 

-.2536 

.8847 

-.2530 

.9721 

-.2531 

1.0794 

-.2501 

50 

.264 

.882 

.5759 

-.2299 

.6688 

-.2400 

.7382 

-.2489 

.7998 

-.2530 

.8565 

-.2526 

.9579 

-.2525 

1.0617 

-.2496 

51 

.264 

.941 

.5122 

-.2259 

.6043 

-.2383 

.6715 

-.2474 

.7324 

-.2518 

.7906 

-.2508 

.8939 

-.2509 

.9870 

-.2477 

, 52 

.177 

0.000 

.1912 

-.2273 

.2274 

-.2399 

.2630 

-.2492 

.3055 

-.2524 

.4185 

-.2514 

.6154 

-.251 1 

.8261 

-.2497 

53 

.177 

.295 

.1849 

-.2303 

.2218 

-.2415 

.2580 

. -.2499 

.3012 

-.2548 

.4078 

-.2538 

.6053 

-.2540 

.8112 

-.2516 


“tT 

.530 

.1737 

-.2331 

.2099 

-.2430 , 

, .2465 

-.2514 

.2914 

-.2555 

.4124 

-.2552 

.6046 

, -.2551 

.7987 

-.2522 

"35“ 

, .177 

: .707 

I .1575 

-.2340 

.1947 

-.2440 : 

.2338 

-.2524 

.3313 

-.2563 

, .41 70 

-.2558 

, .6265 . 

, -.2558 

.8118 

-.2528 

56 

.177 

, .882 

1 .4498 

' -.2256 

.5033 

-.2384 

.5537 . 

-.2478 

.6094 

-.2519 

, .6928 

-.2510 

.8932 

-.2512 , 

1.0018 

-.2481 


.118 

0.000 

.1897 

! -.2294 

.2419 

-.2417 

.3029 

-.2509 

.3876 

-.2537 

' .4838 , 

-.2520 

.9576 

-.2513 ! 

1.0298 

-.2510 1 

58 



.1864 

1 -.2316 

, .2408 

-.2428 

.3030 

-.2514 , 

.3883 

-.2559 

.491 1 

-.2549 ' 

.9491 

-.2551 

1 .0197““ 

,_-..25_28_| 

"sn 

.118 

.530 

.1 792 I 

-.2328 

.2318 

-.2429 

.2930 

-.2512 

.3764 

-.2548 

.4711 

-.2545 

.9324 

-.2546 

1.0103 

' -.2513 

60 

.118 

.707 

.1759 ! 

-.2340 

.2354 

-.2437 

.3134 

-.2522 

.3903 

-.2558 

.4490 

-.2553 

.9428 

-.2553 

1.01 10 

-.2522 

61 

.118 

.823 

.2307 

-.2322 

.2966 

-.2427 

.3725 

-.2513 

.4704 

-.2543 

.6152 

-.2542 

.8794 

-.2543 

.9690 

-.2508 

62 

.118 

.941 

.3492 

-.2248 

.4018 

-.2388 

.4602 

-.2486 

1 .5354 

-.2527 

.6441 

-.2518 

.8152 

-.2517 

.9026 

-.2483 

63 

.059 

0.000 

.1961 

-.2305 

.2644 

-.2425 

.3432 

-.2518 

.4447 

-.2545 . 

.5684 

-.2521 

.8899 

-.2513 

.9507 

-.2517 

64 

.059 

.295 

.1936 

-.2301 i 

.2604 

-.2416 

.3381 

-.2504 

! .4411 

-.2546 

.5837 

-.2536 

.8887 

-.2541 

.9495 

-.2520 

65 

.059 

.530 

.1785 

-.2333 i 

.2440 

-.2430 

.3219 

-.2514 

.4279 

-.2555 

.5638 

-.2551 

.8819 

-.2552 

.9383 

-.2522 

66 

.059 

.707 

.1983 

-.2330 

.2690 

-.2441 

.3460 

-.2521 

; .4316 

-.2556 

.7365 

-.2552 

.8737 

-.2554 

.9319 

-.2523 

67 

.059 

.882 

.2026 

-.2283 

.2837 

-.2427 

.3368 

-.2512 

I .4388 

-.2546 

.6196 

-.2547 

.8107 

-.2548 

.8808 

-.2510 

68 

.736 

-.707 

.5630 

-.2272 

.8849 

-.2295 

1.1548 

-.2341 

1 1.2880 

-.2385 

1.3964 

-.2372 

1.4831 

-.2370 

1 .5497 

-.2350 

69 

.288 

-.707 

.6784 

-.2216 

.7762 

-.2314 

.8479 

-.2388 

1 .9116 

-.2439 

.9726 

-.2437 

1.0445 

-.2436 

1.1368 

-.2419 


VO 

•vl 


VO 

00 


TABLE lx.— Continued 
(c) M = 2.86 




a = 1 

Tube 


y / b/2 

- 5.0 

0.0 

5.0 

10.0 

15.0 

20.0 

25.0 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 


MSKmm 

.1891 

.4798 

.3174 

.3191 

.4691 

.1886 

KIHB 

BEB@9B 

BUI IB 

^EIEm 



■IgfeTtTiM 

-.0471 

1 

EEn 

Km 

mmi 1 [m 

.4855 

.3203 

.3234 

.4727 

.1912 


Bl 1 hlB 

BBtriB 

BEXEB 

BKVJrZM 

B*» f-B 

BR!:M:P 

-.0475 


KEn 

1 MiB 


.4872 

.3211 

BBDALB 

.4741 

KUIsB 


.0918 

.9201 

^EIEm 

BBukm 

KaB 

1.4710 

-.0487 

4 

KEOI 

KiiJJ 


^BEEn^B 

.3214 


.4740 

.1914 

HUB 

BtiJ II B 

BJJ »B 

BiH 1 B 


BEkkm 

1.4303 

-.0488 

5 

mam 


KIJ 1 ■ 

HEEMiB 

.3211 

.3242 

.4741 

.1907 


^^EBiEflfl 

BrWTB 

.0188 

1.1281 

-.6314 

1.2736 

-.0547 

6 

■»=!■« 

EEB&I 

.1847 

.4748 

.3145 

.3154 

.4661 

KEEEB 

.6574 

.0826 

.9070 

.0094 

1.2141 

-.0362 

1 .3372 

-.0548 

7 


■WiM 

.1860 

.4775 

.3146 

.3168 

.4673 

.1851 

BBlJlLiM 

.0831 

.9080 

.0098 

1.21 14 

-.0366 

1 . 33.36 

- 0556 

8 

■gbVJ 

HgSSB 

.1871 

.4796 

.3159 

.3185 

H i-l.B 

.1863 



,9087 



B1‘M hP 

B^9^B 

ml 


m^nYM 

mki\kM 


.4800 

.3160 

.3196 

.4694 

.1861 


Btii itm 

.9106 


Blifek^B 

BEJiUB 

BKEfltiP 


■US^B 


M iHB 


.4753 

.3141 

.3170 

.4670 

.1838 

BBUijB 



.0098 

1.041 1 

-.0431 

1.1521 

-.0662 , 

m 

Em 

KIU 


Ki| 1 |iB 

-.0047 

-.0090 

.0532 


■ 1347 

-.0765 


-.0984 

.4071 

-.1161 

.5640 

-.1267 ' 

m 

Em 



KEI4:I*B 

.3093 

.3100 

.4604 

.1811 


^EHSB 

.8928 

.0049 

1.1013 

-.0444 

1.1784 

-.0638 

■n 

E@Si 

BB^aa 



.3101 


.4614 

.1818 



.8931 

^EB^B 

1.0997 

-.0446 

1.1760 

-.0646 

1 


■LOjB 

■HE1@91 

■RBSQB 

.3115 

mmi^m 

.4639 

KLUdl 

.6513 

.0795 

.8930 

Bilil >iB 

1.0855 

-.0459 

1.1617 

-.0670 


Em 


KI.UB 

.4744 

.3108 

.3146 

.4641 

.1823 

.6530 

.0806 

.8857 

.0068 

1.0342 

-.0473 


ES 



E^B 



.0527 

-.0050 

-.0098 

.0535 

-.0581 

.1233 

-.0895 

.2067 

-.1104 

BSEB 





ra 




.1077 


.0262 

.1045 

-.0335 

.2091 

-.0762 

.3479 

-.1033 




— 


18 

.736 

.295 

-.0324 

.1037 



.1000 


.2041 

-.0787 

.3416 

-.1059 

BE^B 

BEKKIB 

B II liM 

■Mi 

vxtsm 

■kh 

Rm 

BKHIB 


.1049 

.0243 

.0231 

.1013 


.2041 

Baf*ti>~B 

BB3EB 

-.1055 

.4183 

-.1232 

.4916 



320 


■TAia 

EWiM 

B 

.1025 

.0241 

.0221 

■Kin.iiB 


^^EBBB 


BRil^B 

-.1041 

.3649 

-.1217 

.4264 

_ 

315 

pM 


.823 

-.0579 

.0425 

-.0140 

-.0183 

KUJsB 

iBBSSB 

KDE^B 

BJCnM 

.1856 

-.1161 


-.1300 

.3723 

_ 

309 

22 

.736 

.882 

.-.0428 

.0474 

-.0075 

-.0133 

.0508 

-.0510 

.1339 


.2481 

-.1057 


-.1222 

.5402 

_ 

269 


.736 

.941 

-.0315 

. 05A2 

.0094 

.0036 


-.0395 

.1342 

-.0771 

.2381 



-.1136 

.4940 

_ 

238 




n‘Ti^=B 

111 1 1 B 

.0109 

.0091 

mmm 

-.0511 

.1959 

-.0900 




-.1283 

.6321 

_ 

321 

MM 

umxm 

M UB 

d"M-l-B 

^^SEEEB 

.0117 

0117 

.0100 

.0918 

-.0512 

■KTTB 

BTpr™— 


-.1145 


BM>^.j.B 


-.1313 

mm 

EIEI 



1i*i LiB 

-.0017 

-.0021 

.0681 

-.0583 


^9SBBBB 


—.1144 

-.1168 

na^B 

|KJfU«B 


-.1292 

-.1275 



HTSi 

K‘hH-B 


-.0184 

-.0239 

.0376 

-.0603 

.1132 

-.0902 

.2156 

-.1113 

msssM 


.4872 

- 124R 



M 1 1 B 



-.0017 

-.0088 

.0526 

-.0497 

.1316 

-.0837 

.2322 

-.1074 


-.1220 

.4416 

BXISSBB 

■WM 

B3EB 

.941 


^EEEEB 

.0109 

.0051 

,0537 

-.0401 

i^flfliEi^B 

B8FF1-TB 

.2151 



-.1165 

.4007 



.500 

0.000 

-.0507 

.0889 

.0076 

.0057 

.0877 

• -.0544 


Blil-Jkl*B 

.3268 


.4701 

IBIH*{ B 

BESSm 

BS0@@^l 


.500 

.295 

-.0497 

.091 1 


.0070 

.0889 

-.0542 

.1933 

-.0928 

.3278 

-.1173 





KM 

\mism 

•530 

-.0486 

I1»l |i|B 

.0095 

1'i»UB 

iHBgm 


.1911 

-.0918 


-.1150 


-.1208 

.5352 


ES 


.707 



-.0140 

-.0161 

.0479 


.1178 


BRitinn 

-.1152 

, 3.'^58 

-.1 206 

. 490R 

- 1244 

KM 

BSH 

■WHM 

.■EffTn 

mnwm 



-.0111 

^BpBlBf2YSWZS1^l 

.0439 


■nSEB 


.2246 

-.1119 

BHEEB 

-.1198 

.4620 

-.1242 



Hun 


iKBEIK 

.0103 

^KBEIB 

.0471 

BBIRB 

.1060 

— .uoou 
-.0640 

.2100 

.1870 

-.1085 

-.1010 


-.1170 

-.1244 

BEWSEB 

-1270 




-.0513 

.0871 

.0071 

.0047 

.0876 

IBI*I-1-VB 

.1908 

B*'f KHB 

.3240 

-.1165 


-.1183 



J9 

.382 

.295 

-.0504 

.0895 

.0085 

.0058 

.0892 

-.0548 

.1924 

BikUB 

IBiJ iiLB 

-.1163 


-.1177 

.5876 


40 


HsHyi 


.0859 

.0068 

.0039 

.0855 

-.0558 

■Bi^m 

-.0935 

B'^iJl.B 

-.1164 





41 


Kiia 


.0417 


-.0200 

.0441 

-.0610 

BI^BB 

-.0922 

.2229 

-.1123 


Bill- HI 

BKEEB 


mxm 

UH»^B 

M.IJ^B 

-.0507 



-.0147 

.0465 

-.0573 

^HEE^B 

-.0912 

.2135 

BBEEB 





E9 

iiw;K« 

M 1 1 B 

-.0477 


-.0023 

-.0082 

.0449 

-.0557 

.1089 

-.0711 

.1941 

EBEBBB 

B^EB 


.4132 

-.1217 


I1K;m 

BH^EH 

WirfrB 




.0403 

-.0237 

.0926 

-.0707 

.1689 

BIltM.B 



.3667 

-.1254 


llWgB 


ip!‘l-r!‘B 


I^EB^B 

I^EBBK 



.1852 

-.0958 

.3151 

-.1122 

BEEIEB 

-.1165 


-.1221 

Ub _ 


J B 


.0843 

.0051 

.0019 

.0855 

-.0579 

.1866 

-.0954 

.3092 

-.1123 

.4141 

-.1165 

Bl IMP 

- 1223 

KzM 

IwniLm 



.0757 

.0012 

"H‘M‘B 

.0751 

-.0591 

HT4B 

B=["PTB 

.2347 

-.1121 


-.1168 

.51 15 


Em 

msM 

^KISM 


.0369 

l^^uIEuB 

-.0235 

.0408 

-.0642 

^MEE^B 

BiiEEEB 

.2184 

-.1100 

BISiSSB 

-.1175 

4716 



\masm 

■LiiiB 

'K‘M-I-B 


iBauijuf 


.0423 


.1101 


.1945 




BTI IB 


ou 

.264 

.882 

-.0203 


I^^SBDB 

-.0074 

.0423 

-.0302 

.1018 

-.0593 

.1839 

-.0903 


-.1111 


-.1183 

51 

^ 2.64 

.941 

. -.0220 

.0288 

.0079 

.0013 

.0361 

-.0282 

.0852 

-.0770 

.1591 

-.1102 

B UtB 

-.1229 


- 1242 

52 

.177 

0.000 

-.1007 

-.0724 

-.0973 

-.1019 

BBH.WB 

-.1087 


-.1081 

.0449 

-.1098 

.1200 

-.1164 

iBEmi 


53 

.177 

.295 

-.1035 


-.1016 

-.1027 

-. 071 1 

-.1049 


-.1083 

BB^B 

BIMIPf 


-.1156 

BIKB 




.530 

-.0927 


-.0863 

-.0899 

-.0607 

-.0949 

-.0502 

-.1053 

BlilaibiB 

^BhkM 


-.1 161 

.1575 

-.1222 


i»r#K 

.707 

-.0942 

-.0922 

-.0827 

-.0850 

-.0880 

-.0956 

-.0546 

-.1082 

-.0048 



-.1178 

.1376 

-.1235 

bb 

■VI 

.882 

-.0203 

.0275 

-.0008 

-.0110 

.0358 

-.0239 

.0908 

-.0658 

BB^mi 

-.0978 

.2640 

-.1 1RR 

36R4 


57 

.118 

0.000 

r -. 1 005 

-.0810 

-.1076 


KiKM 

-.1021 

-.0322 

-.1056 

BRI^B 

-.1077 

.1093 

-.1144 ' .1807 

EH^SSB 

58 

.118 

.295 

-.0987 

-.0819 

-.0898 

-.0938 

-.0792 

-.1010 

-.0334 

-.1087 

.0244 

-.1104 

.0881 

-.1163 ■ T63d 


,59 -.118 

•530 

-.0917 

-.0915 

-.0768 : -.0803 

-.0903 

-.0934 

-.0589 

-.1060 

-.0078 

-.1101 

.0713 

-.1166 

.1523 


60 ,.118 .707 


-.0939 -.0781 1 -.0809 

-.0898 

-.0942 

-.0571 

-.1074 

-.0059 

-.1103 

.0642 

-.1 181 

.1396 


61 '. 118 , .823 


-.0901 -.0838 -.0861 

-.0887 

-.0988 

-.0553 

-.1110 

-.0005 

-.1108 

.0764 

-.1179 

.1603 


62 .118 1 .941 

. -.0286 

.0199 , .0036 . -.0027 

.0273 

-.0327 

.0729 


.1427 

-.1124 

.2252 

-.1198 

.3102 


63 , .059 , 0.000 

-.1015 

^'.0852 , -.1065 ! -.1081 

-.0830 

-.1024 

-.0364 

-. 1 082 

.0319 

-.1095 

.1011 

-.1169 

.1717 


64 .059 .295 

-.0982 


-.1005 

-.0369 

-.1096 

.0168 

-.1108 

BBIH^EB 

-.1166 

.1580 

-.1222 

65 .059 .530 

-.0921 

-.0948 , -.0770 

-.0811 1 -.0914 

-.0945 

-.0626 

-.1075 

-.0104 

-.1106 

BBl^B 


.1452 

-.1215 

bb .059 . 70 / -.0911 

-.0902 -.0781 

-.0813 1 -.0872 


-.0577 

-.1070 

-.0064 

-.1111 

^E^SB 

Bt'Efri P 

.1435 

- 1220 

_ 6/__.059 .882 -.0962 -.1012 -.0843 

-.0865 1 -.0984 

-.0994 


-.1069 

-.0343 

-.1104 

BBSSSDB 

Bumi 

.1120 

-.1223 

bb ./ 3b -. 70 / -.0326 . .0954 .0231 .0200 1 .0968 

-.0358 

.1988 

-.0753 

.3161 

BltkUB 


UII.IB 

.4263 

- 125Q 

69 .288 -.707 -.0589 .0350 -.0198 -.0214 I .0586 

-.061 1 

^.1154 

Biigma 

.2162 

-.1058 

.3329 

-. 1 137 

.4706 -.nSR 



TABLE IX. -Continued 
(c) Concluded 


g - 





30 0 

35.0 

40.0 

45.0 

50.0 

55.0 

59.9 

Tube 

x'/l 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.941 

0.000 

1.5897 

-.0888 

1.6570 

1.7145 

-.1312 

1.7557 

1.7593 

-.1355 

1.7441 

1.7208 

-.1364 

? 

.941 

.295 

1.5857 

-.0913 

1.6558 

1.7144 

-.1384 

1.7540 

1 .7593 

-.1412 

1.7492 

1.7232 

-.1419 

3 

.941 

_.530 

1.5741 

-.0908 

1.6427 

1.7031 

-.1390 

1.7463 

1.7577 

-.1417 

1.7474 

1.7294 

-.1428 

1 4 

.941 

^.707 

1.5383 

-.0871 

1.6156 

I 1.6775 

-.1363 

1.7307 

1.7500 

-.1406 

1.7431 

1.7284 

-.1418 

' 5 

.941 

.882 

1.3893 

-.0824 

1.4801 

1.5605 

-.1334 

1.6360 

1.6754 

-.1401 

1.6856 

1.6711 

-.1^20 

, ^ 

.882 

0.000 

1.4293 

-.0839 

1.51 19 

, 1.6067 

-.1365 

1.6904 

1.7336 

-.1408 

1.7540 

1.7600 

-.1429 

, 7 

.882 

.295 

1.4238 

-.0840 

1.5061 

, 1.6003 

-.1364 

1.6817 

1.7286 

-.1406 

1.7525 

1.7581 

-.1423 

1 8 

.882 

.530 

1.4083 

-.0847 

1.4860 

1.5781 

^.1360. 

1.6633 

1.7182 

-.1405 

1.7427 

1.7565 

1 -.1425 

9 

.882 

.707 

1.3631 

-.0843 

1.4464 

1.5335 

^.1320 

1,6268 

, 1.6913 

-.1395 

1.7203 

. 1,7394 

-.1418 

10 

.882 

_.823 

1.2490 

-.0867 

1.3347 

^ 1.4249“ 

-.1317 

1.5297 

1.6088 

-.1394 

1.6520 

1.6769 

-.1418 

11 

.882 

.941 

.7421 

-.1333 

.9277 

1.0717 

-.1372 

1.2154 

1.3233 

-.1402 

1.4001 

1 .4438 

-.1419 

1? 

.823 

0.000 

1.2498 

-.0859 

1.3336 

1.4630 

-.1343 

1.5855 

1.6640 

-.1401 

1.7154 

1.7490 

-.1427 

! 

.823 

^.295 

1.2455 

-.0862 

1.3258 

1.4518 

-.1.337 

1.5731 

1.6564 

-.1400 

1.7124 

1 .7453 

-.1422 

14 

.823 

.530 

1.2332 

-.0876 

1.3020 

1.4180 

-.1327 

1.5428 

1.6358 

-.1399 

1.6961 

1 .7356 

-.1^25 

15 

.823 

.707 

1.1866 

-.0896 

1.2569 

, 1.3545 

-.131 1 

1.4849 

1.5837 

-.1397 

1.6550 

1.7021 

-.1423 

16 

.823 

L .882 

.5426 

-.1358 

.6949 

.9010 

^.1373 

1.1856 

1.3423 

-.1412 

1.4271 

1 .4852 

-.1427 

17 

.736 

0.000 

.6692 

-.1356 

.9428 

1.2523 

-.1368 

1,4201 

1 1.5378 

-.1407 

1.6212 

1.6860 

-.1431 

18 

.736 

L . 295 

.6573 

-.1379 

.9081 

, 1.2259 

-.1370 

1.4021 

1 1.5233 

-.1414 

1.6119 

1.6779 

-.1433 

19 

.736 

.530 

.6176 

-.1379 

.8233 

1.1605 

-.1372 

1.3571 

I 1.4894 

-.1411 

1 .5851 

1.6571 

-.1429 

20 

.736 

.707 

.5160 

-.1371 

.6924 

' 1.0367 

-.1377 

1.2752 

1.4187 

-.1406 

1.5214 

1.6021 

-.1423 

21 

.736 

.823 

.. .4852 

-.1316 

.5853 

.9618 

-.1371 

1.2152 

1.3254 

-.1415 

1 .4088 

1 .4784 

-.1433 

27 

.736 

.882 

.6511 

-.1297 

.7592 

I .9984 

-.1360 

1.1512 

! 1.2702 

-.1405 

1 .3587 

1 .4266 

-.1425 

23 

.736 

.941 

.5986 

-.1291 

.7112 

.9068 

-.1351 

1.0595 

1 1.1739 

-.1400 

1.2595 

1 .3243 

-.1420 

24 

.618 

0.000 

.8636 

-_._1308 

1.0464 

1.2132 

-.1355 

1.3488 

1 .4554 

-.1406 

1.5387 

1.6132 

-.1433 

25 

.618 

.295 

.8321 

-.1294 

1.0247 

1.1948 

-.1350 

1.3332 

. 1.4423 

-.1406 

1.5297 

1 .6035 

-.1426 

26 

.618 

.530 

.7360 

-.128_8 

.9613 

1.1448 

-.1351 

1.2917 

; 1.4090 

-.1404 

1.5013 

1.5790 

-.1425 

27 

.618 

.707 

.6295 

-.1293 

.8931 


1.0730 

-.1355 

1.2213 

1.3427 

-.1411 

1.4363 

1.5181 

-.1432 

28 

.618 

.823 

.6354 

-.1285 

.8236 


.9856 

-.1352 

,_1.1212 

1.2358 

-.1401 

1.3253 

1.4015 

-.1420 

29 

.618 

.882 

.5830 

-.1287 

.7753 


.9430 

-.1355 

1.0754 

1.1871 

-.1405 

1.2751 

1.3504 1 -.1426 


.618 

.941 

.5155 

-.1288 

.6951 


.8606 

^..1353 

.9883 

! 1.0933 

-.1405 

1.1775 

1.2485 

-.1426 

31 

.500 

0.000 

.8166 

-.1279 

.9943 


1.1473 

^.1353 

1.2702 

1.3683 

-.1411 

1.4500 

1.5301 

-.1435 

32 

.500 

_.295 

.7897 

-.1273 

.9743 


_ 1.1.332 

-.1349 

1.2581 


1.3577 

-.1401 

1 .441 5 

1 .5208 

-.1420 

33 

.500 

.530 

.7122 

-1275 

.9216 


1.0927 

-.1351 

1.2215 


1.3284 

-.1406 

1.4166 

' 1.4981 

-.1428 

34 

.500 

.707 

.6715 

-.1278 

.8595 


1.0297 

-.1352 

1.1581 


1.2653 

-.1406 

1.3559 

1 .4403 

-.1427 

35 

.500 

.823 

.6114 

-.1283 

.7874 


.9452 

-.1355 

1.0623 

. 1.1653 

-.1406 

1 .2496 

1 .3277 

-.1426 

36 

.500 

.882 

.5701 

-.1278 

.7426 


.8970 

-.1351 

1.0149 

; 1.1175 

^ -.1405_ 

; 1.2015 

_ 1.2781 

-.1426 

37 

.500 

.941 

.5108 

-.1287 

.6718 


.8193 

-.1358 

. .9329 

1.0276 

: -.1410 

. 1.1094 

1.1827 

-.1431 

38 

.382 , 

0.000 

.7844 

-.1270 

.9524 


1 .0856 

-.1352 

1.1870 

1.2711 

I -.1405 

1.3463 

1.4279 

-.1432 

39 

^3821 

.295 

.7538 

- 127_0 

.9364 


1.0740 

-.1351 i 

1.1761 

1 1.2623 

-.1405 

1.3396 

1.4186 

-.1428 

40 


.530 

. ...7079 

-.1270 

.8959 


. 1.0411 

' -.1351 

1.1452 

1.2359 

-.1403 

1.3165 

1.3971 

-.1423 

41 

1 .382^ 

.707 

.6553 

-.1276 

.8382 

.9843 

. -.1351 

1.0900 

1.1826 

-.1405 

1.2624 

1 .3476 

-.1424 

42 

.382 

^.823 

.5853 

-.1283 

.7608 

.8980 

. -.1357 

, .9992 

1 .0863 

-.1407 

1.1633 

1.2457 

-.1425 

43 

.382 

.882 

.5537 

-J272 

.7187 

.8558 

-.1352 

.9558 

1.0442 

, -.1403 

1.1192 

1.2020 

-.1427 

' 44 

i .382 

' .941 

... 4.972 

-.1272 

.6531 

.7809 

-.1348 

.8775 

.9617 

-.1396 

1.0353 

1.1146 

-.1421 

45 ' 

1 .264 

0.000 

;^i2 

-.1269 

.8821 : 

.9772 

' -.1350 

1 .0429 

1.1018 

-.1401 

1.1562 

1.2349 

-.1425 

46 

.264 , 

. _.295 

.7245 

-.1272 

.8730 ' 

.9702 

^.1352 

1.0358 

1.0957 

-.1399 

1.1525 

1.2278 

-.1423 

47 

.264 

.530 

.6914 

-,1273 

.8448 . 

.9480 

! -.1351 

1.0163 

1.0789 

-.1403 

1.1399 

1.2141 

-.1422 

i 

.264 

.707 

.6285 

-.1275 

! .7955 

.9019 

: -.1357 

.9732 

1.0379 

-.1406 

1.0995 

1.1821 

-.1427 


.264 

.823 

.5670 


.7276 

.8313 


.9008 

.9634 


1.0244 

1.1282 


50 

.264 

.882 

.5362 

-.1227 

' .6935 

.7987 

-.1303 ■ 

■ .8708 

.9346 

-.1342 

. .9998 

1.1 130 

-.1362 

, 51 

.264 

.941 

.4870 

, -.1.27_0 

.6298 

.7349 

-.1349 

.8050 

.8687 

-.1391 

.9359 

1.0442 

-.1411 

52 

.177 ; 

0.000 

.2593 

' -.1275 

.3196 

.3618 

-.1359 

.3982 

.4550 

-.1398 

.6001 

.8384 

-.1427 

53 

.177 

.295 

.2527 

-.1_2.66 

.3141 

.3570 

-.1348 

.3948 

.4501 

-.1389 

.5948 

.8294 

-.1415 

, 54 

.177 1 

, .530 

.2341 

-.1266 

.3026 

.3462 

-.1345 

.3845 

.4402 

-.1393 

.5914 

.8202 

-.1414 

55 

.177 

1 .707 

.2205 

-.1280 

.2877 

.3345 

. -.1360 

.3796 

.4969 

-.1411 

.5912 

.8359 

-,1428 

, 56 


1 .882 

.4866 

-.1276 

.5769 

.6430 

1 -.1355 

.6937 

.7596 

-.1400 

.8716 

1.0511 

-.1421 

57 

.118 

0.000 

.2517 

-.1247 

.3238 

, .3865 

-.1323 , 

.4518 

.5570 

-.1355 

.6278 

1.1008 

-.1377 

58 

, .118 

.295 

.2473 

-.1277 

.3204 

.3846 

-.1359 

.4521 

1 .5537 

-.1398 

.6282 

1.0922 

-.1420 

59 

.118 

.530 

.2323 

-.1271 . 

.3123“' 

.3755 

-.1348 1 

.4409 

. .5427 

-.1404 

.6266 


1.0867 

-.1424 

60 

.118 

.707 

.2284 

-.1282 

.3142 


.3873 

-.1357 

.4656 


.5429 

-.1409 

.7179 


1.0865 

-.1426 

61 

.118 

.823 

.2647 

-.1274 

.3626 

_ 

.4439 

-.1353 

.5215 


.6326 

-.1401 

.8365 


1.0237 

-.1417 

62 

.118 

.941 

.4010 

! -.1270 

.4789 


.5448 

-. 1 349 

.6019 


.6877 

-.1393 

.8231 


.9639 

-.1413 

63 

i .059 

0.000 

.2498 

-.1274 

.3339 


.4119 

-.1361 

.4940 


.6113 

-.1394 

.9405 


1.0121 

-.1424. 

64 

ro5^ 

.295 

^460^ 

-.1278 

.3284 


.4058 

-.1360 

.4882 


.6064 

-.1392 

.9481 


1.0103 

-.1421 

65 

.059 

.530 

.2279 

-.1264 

.3142 


.3899 

-.1345 

.4720 


.5955 

-.1405 

.9460 


1 .0032 

-.1423 

66 

.059 

.707 ' 

.2368 

-.1277 

.3346 


.4174 

1 -.1345 

.4961 


.6015 

-.1402 

.9317 


.9993 

-.1418 

67 

.059 

.882 

.2059 

-.1279 

.3253 


.4171 

1 -.1359 

.4788 


.6017 

-.1404 

; .8310 


.9459 

-.1419 

68 

.736 

-.707 I 

.5189 

-.1313 

.7009 


1.0444 

1 -.1330 

1.2765 


1.4161 

1 -.1351 

1 1.5178 


1.5939 

-.1369 

69 

.288 

-.707 1 

.6257 

-.1235 

.7866 

1 .8918 

-.1305 

.9648 


1.0304 

-.1344 

1 .0908 


1.1744 

-.1366 
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TABLE iX. -Continued 
(d) M = 3.50 





-5.0 

0.0 

5.0 

10.0 

15.0 

20.0 

25.0 1 

Tube 

y/l 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

■ 941 

0.000 

.1592 

■ 4100 

.2685 

■2724 

■4103 

.1643 

.5862 

,0829 

■7952 

■0244 

1.0782 

-.0105 

1.4433 

-.0147 

2 

■ 941 

.295 

.1589 

■ 4155 

.2696 

.2748 

.4109 

■ 1653 

.5888 

,0832 

■7984 

■0231 

1.0781 

-.0141 

1,4361 

-.0171 

3 

■ 941 

.530 

■ 1584 

■4160 

■ 2695 

■2758 

.4117 

.1656 

■ 5902 

,0833 

■8001 

■0232 

1.0818 

-.0151 

1,4220 

-.0191 

4 

.941 

.707 

■ 1575 

■ 4159 

■ 2689 

■ 2756 

.4108 

■ 1653 

.5877 

.0824 

■7984 

■0231 

1.0797 

-.0150 

1 .3852 

-.0222 

5 

.941 

■882 

■ 1580 

■ 4146 

■ 2685 

■ 2745 

.4108 

.1639 

.5868 

■0816 

■ 7948 

■0225 

1,0445 

-.0160 

1.2443 

-.0308 

6 

■882 

0^000 

■ 1512 

■ 4063 

■ 2629 

■ 2682 

■4044 

.1582 

■ 5810 

,0733 

■ 7900 

.0126 

1.0664 

-.0250 

1.3172 

-.0335 

7 

.882 

■ 295 

■ 1517 

.4081 

■ 2630 

■ 2686 

.4042 

.1580 

■ 5818 

.0736 

.7895 

.0121 

1,0650 

-.0257 

1 .3090 

-.0340 

8 

.882 

■ 530 

■ 1516 

■ 4083 

■ 2631 

■ 2699 

■ 4046 

■ 1589 

■ 5828 

.0743 

■ 7900 

.0126 

1.0663 

-.0261 

1.2939 

-.0360 

9 

■882 

■707 

■ 1510 

■ 4084 

■ 2632 

■ 2708 

.4048 

■ 1587 

■ 5817 

,0741 

.7895 

.0132 

1.0609 

-.0249 

1.2529 

-.0382 

10 

■882 

■823 

■ 1504 

■ 4054 

■ 2608 

■ 2686 

.4018 

■ 1565 

■ 5764 

,0729 

.7794 

.0124 

1 .0080 

-.0261 

1.1448 

-.0422 

1 1 

■882 

■941 

-.0237 

■0556 

■ 0036 

■ 0079 

.0537 

-.0230 

■ 1241 

-.0446 

.2154 

-.0603 

.3423 . 

-.0704 

■ 5169 

-.0771 

12 

.823 

0.000 

.1470 

.3995 

■2582 

.2643 

■ 3981 

.1537 

.5739 

.0690 

.7791 

.0079 

1.0463 

-.0300 

1.1871 

-.0425 

13 

■ 823 

■295 

.1481 

■4020 

■ 2587 

■ 2655 

.3990 

■ 1542 

■5752 

.0700 

.7796 

.0079 

1.0466 

-.0303 

1.1814 

-.0428 

14 

■ 823 

■530 

.1473 

■4023 

■ 2587 

.2659 

■3987 

.1545 

.5754 

.0704 

.7796 

.0082 

1.0453 

-.0305 

1.1691 

-.0444 

• 15 

■823 

.707 

■ 1471 

.4015 

■2587 

.2669 

.3988 

■ 1541 

.5739 

.0700 

.7783 . 

.0085 

1.0235 

-.0302 

1.1250 

-.0464 

16 

! .823 

■882 

-.0272 

■0572 

;0045“" 

.0073 

■0557 

-.0275 

.1249 

-.0516 

■2040 

-.0675 

.3048 

-.0763 

■ 4546 

-.0820 

' 17 

' .736 

0^000 

-.0142 

■0910 

■0272 

.0319 

■0883 

-.0111 

.1765 

-.0413 

■ 2986 

-.0617 

.4552 

-.0734 

■5361 

-■0787 

18 

■ 736 

.295 

-.0181 

.0861 

: .0233 

.0268 

.0832 

-.0150 

.1705 

-.0446 

■ 2916 

-.0642 

■ 4481 

-.0755 

.5232 

-.0809 

, 19 

.736 

.530 

-■0178 

.0868 

■ .0231 

■0277 

.0836 

-.0146 

.1710 

-.0444 

■ 2912 

-.0639 

.4453 

-.0750 

■5095 

-.0802 

20 

.736 

^ .707 

-.0164 

.0859 

■0222 

■0282 

.0819 

-■0135 

■ 1687 

-.0431 

■ 2850 

-■0630 

.4006 

t -.0739 

.4521 

-■0799 

21 

■736 

.823 

-.0362 

.0475 

-.0041 

-.0008 

.0464 

-.0350 

■ 1143 

-.0575 

■ 1894 

-.0725 

2775 

-.0802 

.3883 

-.0806 

U2_ 

.736 

.882 

-.0303 

■0486 

-.0033 

" -.0003 

.0473 

-.0300 

i .1183 

-.0513 

■ 2109 

-.0668 

i3393“ 

-.0756 

.4856 

' -.0773 

I 23 

.736 

■941 

-.0213 

■0442 

:66'45 

. .0061 

■0438 

-.0206 

1 .1118 

-.0453 

.2005 

L _ 0625 

.3200 

-.0720 

.4654 

-.0761 


.618 

0.000 

-.0330 

■0732 

■0077 

.0116 

■0706 

-.0298 

■ 1602 

-.0553 

.2819 

-!o713 

.4387 

-.0771 

.5838 

-.0779 

! 25 

■618 

■295 

-.0332 

■0736 

■0077 

, .0114 

■ 0710 

-.0299 

■ 1605 

i -.0558 

.2819 

-.0714 

' .4395 

-.0761 

.5759 

-.0770 

26 

■ 618 

■ 530 

-■0330 

■0741 

■0073 

■0118 

.0709 

' -.0297 

■ 1602 

■ -.0549 

■2806 

-.0709 

.4262 

-.0752 

■ 5366 

— 0764 

27 

■ 618 

. .707 

-■0374 

■0633 

■0007 

.0052 

■ 0587 

‘ -.0339 

■ 1378 

1 -.0580 

.2272 

-.0730 

.3072 

-.0760 

■ 4177 

-'■0775 

28 

■618 

■823 

-■0374 

■0393 

-■0112 

■ -.0075 

.0380 

. -.0365 

■ 1049 

-.0563 

' .1888 

-.0698 

■3038 

, — 0732 

■4281 

-.0754 

29 

■618 

■ 882 

-■0296 

■0412 

-.0041 

-.0025 

.0406 

: -.0288 

; .1110 

-■0520 

■ 1998 

-.0677 

■3106 

-!o733 

■ 4200 

-.0760 

30 

■ 618 

■ 941 

-■0245 

:0395 

.0043 

■ 0058 

■ 0395 

— .0235 

.1015 

-.0456 

.1837 

-.0611 

.2925 

-.0726 

.3951 

-.0760 


■ 500 0.000 -.0369 .0701 .0038 

32 .500 .295 -.0372 .0713 .0044 

33 .500 .550 -.0343 


■0672 -.0344 

.0676 -.0333 


■ 1560 
.1563 


■ 0080 


-.0596 

-.0583 


,2758 -.0750 .4298 -.0754 ,5782 -.0768 


.0083 

.0098 


.2764 


-.0721 


■4308 -.0725 


■5662 


-.0749 


34 .500 .707 


■0713 

■0510 


■0035 


■0676 


-.0309 


.1558 
■ 1165 


-.0570 

-.0589 


■ 2736 


-.0715 


-3964 ■ 
■3023 


-.0735 


■5030 


-.0763 


35 


-.0397 

-.0352 


-.0080 -.0009 

T0075“ 


.0460 -.0363 


■ 1962 -.0693 


■■0727 


■4384 -.0756 


36 


■ 500 .823 


-.0313 


■0372 


-.0097 

■■0033 


.0363 - 


,0341 

0301 


.1048 
■ 1023 


-.0558 


■ 1911 -.0675 


■3044 


-.0725 


.4214 


-.0754 


■ 500 .882 


■0379 

■0350 


-.0017 


.0372 

■0349 


-■0230 


-.0535 


.1828 


-.0675 


2864 -.0721 .3962 -.0753 


■ 500 .941 


38 .382 Q.QOO 


■0032 


.0924 


-.0423 


1666 -.0649 .2618 -.0760 .3589 -.0765 


39 


■0022 


.0079 

.0084 


■■0333 


.1547 -.0589 


■ 2745 
12753 


-.0689 


■ 4233 -.0730 .5655 -.0757 


40 


■382 .295 -.0361 

■382 .530 -.0365 


■0027 

■0019 

^010^ 


■0665 

■0650 


0325 

0331 

0361 


.1553 
■ 1517 


-.0582 


-.0677 


■4197 -.0723 .5448 -.0755 


41 


:0694 

.0455 


.0075 


^-63 

,0577 


■ 2607 -.0660 


■3572 -.0713 


■ 4726 -.0744 


.382 .707 

.382 .823 


-.0384 


-.0044 

.0365 -.0079 -.0060 


■0410 I -, 


■ 1095 - 


■ 1957 


-.0655 


3104 -.0712 .4414 -.0749 


-.0355 

43 .382 .882 -.0309 

44 .382 .941 -.0154 


.0350 

■0329 


-.0339 

-.0309 

-.0153 


,0563 

,0536 

,0442 


■ 1839 I -.0656 .2881 -.0719 


■^020 


-.0754 


■0347 
■ 0313 


-■0048 -.0010 


■0295 

■0620 


■0944 - 


■ 1720 I -.0651 


.2694 


-.0689 


■3781 -.0746 


45 .264 0.000 -.0385 


.0659 


.0015 


■0039 


-.0354 


■0829 - 


-.0595 


1528 -.0658 ' ^2420 -^0720 


3399 -.0743 


46 ^264 ■295 


-■0004 


.0051 

■0049 


■ 1497 


■ 2675 


■0655 


4097 -.0716 .5420 -!o747 


-.0383 


.0666 


■ 0003 


■0628 

.0594 


-.0352 


■ 1502 


■ 2678 


■■0655 


..3982 


■■0716 


.5140 


-.0747 


47 .264 .530 


48 


■0392 


.0639 -.0018 


■■0355 


■ 1416 


■■0591 


■ 2340 

■ 1917 


■ 3234 


■0710 


■4576 


■■0746 


49 


■ 264 .707 


.0394 


.0074 

-■0107 -.0065 


.0347 -.0378 


■ 1036 


-.0579 


■ 2984 I -.0687 


.4241 


-.0745 


■ 264 .823 


-.0356 

50 .264 .882 -.0320 


.0336 

■0328 


■0311 

■0299 


-.0351 

■■0324 


■0944 


-■0572 


■■0657 


■ 2681 


■■0704 


■3845 


-.0744 


51 


■ 0283 


-.0058 


-.0014 


■0883 


-.0497 


-.0613 


■ 2575 


.3679 -.0739 


■ 264 .941 


■■0185 


■0002 


0761 


■■0680 


■ 2306 -.0706 


■3301 


52 

■ 177 

0,000 

-.0655 

-.0408 

-.0657 

-.0612 

-.0470 

-.0660 

-■0117 i 

; -.0652 

.0429 

-.0689 

■ 1192 

-.0726 

■ 2001 

-.0770 

53 

■ 177 

■295 

-.0642 

-.0410 

-.0648 

-.0607 

-.0480 

-.0637 

-■0127 

1 -.0642 

■ 0421 

-.0673 1 

■ 1074 1 

-.0705 

■ 1801 

-.0749 


■530 


r0574 


■■0431 


M4T 

:^40 


-.0535 -.0491 -, 


0211 -.0606 


■ 0068 -■( 


■ 0697 -.0695 


.1563 -.0743 


■ 177 .707 -.0584 


^0519 - 


-.0567 -.0573 


0332 -.0627 


56 

■ 177 

■882 

-■0297 

■0261 

-■0095 

-.0066 

■0241 

-.0329 

■ 0781 

-.0453 

■ 1494 

-.0622 

■ 2379 

-.0687 

■ 3426 

-.0744 


■ 118 

0,000 

-■0602 

-.0470 

-.0658 

-.0633 

-.0534 

-.0599 

-■0205 , 

-.0600 1 

■ 0341 1 

-.0635 , 

■ 1102 

-.0672 

.1891 

-.0714 

58 

■ 1 18 

■ 295 

-■0617 

-.0504 

-.0580 

-.0572 

-.0554 , 

-.0618 

-■0224 ; 

-.0645 

■ 0323 

-.0687 ■ 

■ 0953 

-.0723 

■ 1686 

-.0759 

59 

■ 1 18 

■ 530 

-■0566 

-.0525 

-.0483 

-.0483 

-.0575 

-.0564 

-■0323 

-,0616 

■ 0065 

-.0674 

■ 0643 

-.0720 

.1501 

-.0753 

60 

.118 

■ 707 

-■0572 ' 

-.0562 

-■0503 

-.0498 

-.0597 , 

-.0562 

-■0377 

-.0622 

■ 0026 

-.0682 

.0598 

-.0726 

.1396 

-.0757 

61 

■ 118 

■823 

-■0563 

-.0531 

-■0513 

-.0512 

-.0580 

-.0565 

-■0356 

-.0616 ' 

■ 0066 

-.0671 i 

■ 0695 

-.0713 

.1540 

-.0747 

62 

.118 

■941 

-.0224 

.0205 

-■0042 

-.0024 

.0190 ’ 

-.0205 • 

.0652 ‘ 

-.0513 

■ 1307 

-.0684 1 

■ 2104 

-.0687 

.3028 

-.0737 

63 

.059 

0,000 

-.0634 

-.0547 

-.0642 

-.0638 

— .0593 

— 0633 

-.0263 

-.0643 

■ 0289 

-.0686 

■ 1042 ' 

-.0732 

.1801 

-.0765 

64 

■059 

■ 295 

-.0617 

-■0531 

Ary 

-.0552 

-.0549 1 

-.0579 

-.0617 

-.0263 

-■0646 [ 

■ 0278 “ 

-.0691 

■ 0873 

-.0728 

.1608 

-.0762 


,0520 

,0598 


0682 


■ 0603 


-.071 1 


.1436 


-.0751 


■ 059 .707 


■■0563 - 


.0485 

-.0500 -.0509 


■■0485 


■.0556 -.0390 


-.0616 


■■0674 


■ 0590 -.0713 


.1401 -.0739 


■ 059 .882 


-.0642 

■0817 


■.0571 


-.0502 -.0616 -.0175 


■■0684 


■ 0341 


■■0713 


.1161 -.0754 


.736 -.707 -.0084 

.288 -.707 -.0295 


■ 0854 
.0397 


.0223 


.0324 


■■0071 


■ 1680 


■■0352 


■.0542 


.4079 


■■0664 


•■0132 -.0007 


■0346 -.0294 


■ 1044 -.0469 


■ 1918 


-.0563 


■ 2993 -.0594 


■ 4226 -.0642 



LOL 


TABLE lX.-Continued 
( d ) Concluded 


a = 





30.0 

35.0 

40.0 

45.0 

50.0 

55.0 

59.9 

Tube 


y / b / 2 ^ 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeword 

1 

.941 

0.000 

1.5840 

-.0326 

1.6663 

1 .7403 

-.0656 

1.8103 

1.8343 

-.0680 

1.8269 

V8112 

-.0699 

2 

.941 

.295 

1.5795 

-.0368 

1.6638 

1.7409 

-.0759 

1.8143 

1.8394 

-.0780 

1.8314 

1.8106 

-.0802 

3 

.941 

.530 

1.5661 

-.0373 

1.6544 

1 .7303 

-.0766 

1 .8067 

1 .8323 

-.0794 

1.8272 

1.8144 

-.0617 

4 

.941 

.707 

1.5319 

-.0368 

1.6259 

1 .7057 

-.0740 

1.7881 

1.8202 

-.0776 

1.8223 

1.8074 

-.0800 

5 

.941 

.882 

1 .3828 

-.0392 

1.4893 

1.5829 

-.0717 

1.6815 

1.7421 

-.0778 

1.7613 

1 .7542 

-.0807 

fi 

.882 

0.000 

1 .4306 

-.0406 

1.5137 

1.6145 

-.0749 

1.7240 

1.7978 

- 0786 

1 . 8 _ 2_96 

1 .8434 

-.0816 

7 

.882 

.295 

1.4246 

-.0412 

1 .5074 

1 .6096 

-.0747 

1.7212 

1.7969 

-.0785 

1 .8279 

1 .8385 

-.0813 

8 

.882 

.530 

1.4099 

-.0421 

1.4951 

1.5899 

-.0737 

1.7024 

1.7805 

-.0783 

1.8153 

1.8327 

-.0812 

9 

.882 

.707 

1.3683 

-.0438 

1.4578 

1.5501 

-.0711 

1.6635 

1.7461 

-.0768 

1.7908 

1.8098 

-.0798 

10 

.882 

.823 

1.2545 

-.0474 

1.3474 

1 .4405 

-.0717 

1.5582 

1.6567 

-.0777 

1.7165 

1.7450 

-.0804 

11 

.882 

.941 

.6836 

-.0799 

.8709 

1.0392 

-.0792 

1.2054 

1 .3497 

-.0802 

1 .4440 

1.5040 

-.0818 

12 

.823 

0.000 

1.2628 

-.0469 

1.3315 

1.4501 

-.0733 

1.6001 

1.7141 

-.0783 

1.7810 

1.8238 

-.0814 

13 

.823 

.295 

1.2593 

-.0472 

1.3281 

1.4421 

-.0732 

1.5933 

1.7091 

-.0780 

1 .7757 

1.8175 

-.0810 

14 

.823 

.530 

1.2458 

-.0486 

1.3156 

1.4127 

-.0728 

1.5616 

1.6822 

-.0786 

1 .7542 

1.8042 

-.0817 

15 

.823 

.707 

1.2038 

-.0514 

1.2763 

1.3619 

-.0722 

1 .5005 

1.6279 

-.0780 

1.7101 

1.7651 

-.0812 

16 

.823 

.882 

.5650 

-.0813 

.6851 

.8605 

-.0802 

1.11 12 

1.3472 

-.0814 

1 .4622 

1.5360 

-.0829 

17 

.736 

0.000 

.6497 

-.0805 

.8435 

1.1760 

-.0801 

1.4144 

1.5710 

-.0812 

1 .6729 

1.7460 

-.0835 

18 

.736 

.295 

.6329 

-.0827 

.8199 

1.1468 

-.0804 

1.3972 

1 .5573 

-.0321 

1.6613 

-- 1 .7370 

-.0843 

19 

.736 

.530 

.6054 

-.0821 

.7683 

1.0690 

-.0799 

1.3444 

1.5185 

-.0815 

1 .6300 

1.7134 

-.0835 

20 

.736 

.707 

.5293 

-.0816 

.6642 

.9265 

-.0799 

1.2451 

1 .4373 

-.0811 

1 .5609 

1 .6495 

-.0830 

21 

.736 

.823 

.4740 

-.0803 

.6250 

.7954 

-.0807 

1.1733 

1 .3579 

-.0326 

1 .4489 

1.5261 

-.0848 

72 

.736 

.882 

.6221 

-.0776 

.7509 

.9185 

-.0791 

1.1490 

1.2964 

-.0811 

1.3974 

1.4747 

-.0833 

23 

.736 

.941 

.5859 

-.0768 

.7034 

.8564 

-.0778 

1.0554 

1.1998 

-.0800 

1.2980 

1.3727 

-.0824 

24 

.618 

0.000 

.7606 

-.0777 

.9940 

1.1806 

-.0791 

1.3512 

1.4910 

-.0814 

1.5896 

1,6658 

-.0838 

25 

.618 

.295 

.7444 

-.0771 

.9720 

1.1598 

-.0783 

1.3369 

1.4798 

-_. 081_2 

1 .5790 

1.6568 

-.0835 

76 

.618 

.530 

.6850 

-.0763 

.8887 

1.1006 

-.0780 

1.2911 

1 .4428 

-.0807 

1.5471 

1.6307 

-.0829 

27 

.618 

.707 

.5663 

-.0777 

.7801 

1.0228 

-.0792 

1.2176 

1.3716 

-.0821 

1 .4798 

1.5674 

-.0844 

28 

.618 

.823 

.5907 

-.0761 

.7546 

.9494 

-.0778 

1.1238 

1.2649 

-.0800 

1.3654 

1.4457 

-.0823 

29 

.618 

.882 

.5439 

-.0767 

.7109 

.9098 

-.0784 

1.0796 

1.2176 

-.0809 

1.3158 

1.3955 

-.0834 

30 

.618 

.941 

.4956 

-.0766 

.6419 

.8268 

-.0781 

.9964 

1.1256 

-.0808 

1.2187 

1.2939 

-.0834 

31 

.500 

0.000 

.7489 

-.0774 

.9395 

1.1281 

-.0796 

1.2797 

1.4073 

-.0826 

1.5019 

1.5776 

-.0850 

32 

.500 

.295 

.7270 

-.0751 

.9134 

1.1102 

-.0777 

1.2685 

1.3982 

-.0804 

1 .4932 

1 .5703 

-.0825 

33 

.500 

.530 

.6477 

-.0778 

.8491 

1 .0602 

-.0793 

1.2284 

1.3648 

-.0808 

1.4618 

; .5446 

-.0837 

34 

.500 

.707 

.6005 

-.0768 

.7932 

.9990 

-.0785 

1.1648 

1 .3009 

-.0809 

1.3986 

1.4840 

-.0832 

35 

.500 

.823 

.5622 

-.0763 

.7276 

.9200 

-.0784 

1.0722 

1.2001 

-.0808 

1.2926 

1.3708 

-.0829 

36 

.500 

.882 

.5273 

-.0763 

.6916 

.8759 

-.0782 

1.0266 

1.1526 

-.0808 

1.2446 

1.3223 

-.0830 

37 

.500 

.941 

.4782 

-.0770 

.6312 

.8070 

-.0790 

.9452 

1 .0640 

-.0818 

1.1527 

1.2267 

-.0841 

38 

.382 

0.000 

.7298 

-.0767 

.9115 

1.0791 

-.0792 

1 .2058 

1.3135 

-.0815 

1.3979 


-.0842 

39 

.382 

.295 

.6977 

-.0765 

.8867 

1.0651 

-.0788 

1.1968 

1.3075 

-.0811 

1.3908 

1.4622 

-.0835 

40 

.382 

.530 

.6348 

-.0757 

.8399 

1.0276 

-.0779 

1.1650 

1.2808 

-.0806 

1.3657 

1.4403 

^ Q825 _ 

41 

.382 

.707 

.5949 

-.0759 

.7836 

.9703 

-.0780 

1.1089 

1.2260 

-.0808 

. 1.3114 

1.3889 

-.0827 

42 

.382 

.823 

.5389 

-.0763 

.7115 

.8887 

-.0786 

1.0186 

1.1288 

-.0309 

1.2108 

1.2848 

-.0828 

43 

.382 

.882 

.5118 

-.0751 

.6764 

.8478 

-.0780 

.9763 

1.0846 

-.0817 

1.1640 

1.2384 

-.0835 

44 

.382 

.941 

.4625 

-.0743 

.6163 

.7751 

-.0773 

.8973 

1 .0033 

-.0808 

1.0796 

1.1514 

-.0823 

45 

.264 

0.000 

.6964 

-.0761 

.8636 

.9907 

-.0783 



-.0303 

1.2132 


-.0829 

46 

.264 

.295 

.6648 

-.0759 

.8483 

.9822 

-.0784 

1.0736 

1.1494 

-.0804 

1.2083 

1.2648 

-.0826 

47 

.264 

.530 

.6219 

-.0759 

.8153 

.9581 

-.0779 

1 .0535 

1.1322 

-.0806 

1.1921 

1.2522 

-.0825 

48 

.264 

.707 

.5744 

-.0750 

.7670 

.9097 

-.0780 

1 .0095 

1.0890 

-.0818 

1.1499 

1.2135 

-.0535 

49 

.264 

.823 

.5225 

-.0750 

.6976 

.8411 

-.0789 

.9367 

1.0150 

-.0824 

1.0743 

1.1470 

-.0833 

50 

,264 

.882 

.4990 

-.0744 

.6628 

.8092 

-.0777 

.9065 

.9866 

-.0810 

1.0483 

1.1316 

-.0823 

51 

.264 

.941 

.4551 

-.0750 

.6029 

.7432 

-.0778 

.8403 

.9201 

. -.0802 

.9825 

1.0667 

-.0812 

52 

.177 

0.000 

.2771 

-.0776 

.3473 

.4007 

-.0805 

.4464 

.5001 

-.0831 

.6184 

.8033 

-.0849 

53 

.177 

.295 

.2611 

-.0757 

.3398 

.3968 

-.0782 

.4436 

.4972 

-.0806 

.6168 

.7966 

-.0826 

54 

.177 

.530 

.2422 

-.0745 

.3245 

.3855 

-.0774 

.4346 

.4903 

-.0806 

.6134 

.7913 

-.0821 

55 

.177 

.707 

.2222 

-.0764 

.3056 

.3733 

-.0795 

.4256 

.5052 

-.0828 

.6338 

.8043 

-.0842 

56 

.177 

.882 

.4641 

-.0749 

.5882 

.6738 

-.0782 

.7420 

.8086 

-.0816 

.8945 

1.0546 

-.0829 

57 

.118 

0.000 

.2671 

-.0714 

.3455 

.4166 

I -.0745 

.4866 

.5812 

-.0764 

, .7030 

1 .0870 

-.0784 

58 

.118 

.295 

.2637 

-.0768 

.3401 

.4147 

1 -.0798 

.4849 

.5791 

-.0813 

.6975 

1 .0790 

-.0831 

, 59 

.118 

.530 

.2375 

-.0760 

.3273 

.4048 

' -.0781 

.4769 

.5681 

-.0819 

.6892 

■ 1.0461 

. -.0835 : 

60 

■ .118 1 

.707 

.2272 

-.0766 

.3213 

' .4135 . 

-.0787 

.4937 

.5947 

-.0822 

.6636 


1.0728 

1 -.0836 1 

61 

.118 

.823 

.2524 

-.0751 

.3625 

.4631 

-.0776 


.6549 

-.0806 



1.0375 

-.0819 1 

62 

,.118 1 

.941 

.4010 

-.0748 

.4962 

.5772 

-.0773 

.6436 

.7219 

-.0806 

Tm« 


.9823 

-. 08 _ 19 _ 

63 

.059 

0.000 

.2600 , 

, -.0771 

.3478 ■ 

.4323 

-.0793 

^ .5173 . 

.6288 

-.0819 

.7812 


1.0489 

-.0841 1 

64 

.059 

.295 

.2496 

-.0769 

.3420 


.4267 

-.0795 

.5097 



-.0812 

.7736 


■KiEfcM 


65 

.059 

.530 

.2312 

-.0753 

.3246 


.4101 

-.0772 



.6061 


.7549 


■■TiEEHi 


66 

.059 

.707 

.2322 

-.0751 

.3358 


.4340 

-.0770 




-.0804 

.8652 


■HiE!i»^ 


67 

.059 

.882 

.1999 

-.0756 

.3121 


.4231 

-.0778 



.6208 






68 

.736 

-.707 

.5319 

-.0700 

.6699 


.9265 

-.0696 

1.2413 


■■EMM 

-.0702 

■IkEfclM 




69 

.288 

-.707 

.5727 

-.0647 

.7615 


.9014 

-.0674 



1.0748 

-.0702 

1.1363 


1.1959 

-.0721 


I 
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TABLE IX, -Continued 
( e ) M = 4.60 


1 

_ ^ 

Tube 

x7r 

y / b / 2 , 

- 5.0 1 

0.0 1 

5.0 1 

10.0 1 

15.0 1 

20.0 1 

25.0 1 

.Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.941 

0.000 

.1491 

.3785 

.2379 

.2438 

.3717 

.1457 

.5364 

.0817 

.7297 

.0443 

.9536 

.0195 

1.3284 

.0082 

2 

.941 

.295 

.1423 

.3841 

.2342 

.2463 

.3688 

. 1452 " 

.5332 

.0778 

.7261 

.0373 

.9549 

.0105 

1.3343 

-.0022 

3 

.941 

.530 

.1409 

.3850 

.2349 

.2452 

.3705 

.1433 

.5365 

.0770 

.7282 

.0359 

.9609 

.0092 

1.3285 

-.0037 

4 

.941 

.707 

.1424 

.3857 

.2358 

.2457 

.3712 

.1438 

.5394 

.0771 

.7305 

.0368 

.9632 

.0105 

1.3078 

-.0028 

5 

.941 

.882 

.'1411 

.3868 

.2354 

.2457 

.3704 

.1428 

.5385 

.0763 

.7299 

.0353 

.9569 

.0092 

1.2160 

-.0036 

6 

.882 

0.000 

.1328 

.3732 

.2290 

.2370 

.3644 

.1347 

.5293 

.0658 

.7235 

.0256 

.9457 

.0008 

1.2774 

-.0125 

7 

.882 

.295 

.1306 

.3763 

.2270 

.2382 

.3608 

. .1348 

.5248 

.0655 

.7175 

.0246 

.9436 

-.0001 

1.2776 

-.0127 

8 

.882 

.530 

.1306 

.3777 

.2280 

.2380 

.5626 

.1537 

.5280 

.0653 

.7196 

.0240 

.9491 

-.0006 

1.2689 

-.0126 

9 

.882 

.707 

.1330 

.3791 

.2287 

.2391 

.3640 

.1350 

.5314 

: 6 ' 6'65 

.7216 

.0264 

.9518 

.0021 

1.2380 

-.0110 

10 

.882 

.823 

.1311 

.3770 

.2274 

.2377 

.3610 

.1333 

.5277 

.0655 

.7166 

.0245 

.9394 

.0002 

1.1518 

-.0123 _ 

n 

.882 

.941 

.0052 

.0647 

.0181 

.0271 

.0586 

.0055 

. 12^9 

-.0096 

.2060 

-.0183 

.3118 

-.0240 

.4683 1 -.0273 I 

12 

.823 

0.000 

.1272 

.3669 

.2239 

.2315 

.3579 

.1297 

.5216 

.0600 

.7145 

.0200 

.9330 

-.0039 

1 .2090 

-.0159 

13 

.823 

.295 

.1259 

.3688 

.2219 

.2330 

.3550 

.1304 

.5182 

.0606 

.7092 

.0197 

.9317 

-.0041 

1.2091 

-.0164 

14 

.823 

.530 

.1259 

.3703 

.2231 

.2328 

.3563 

.1293 

.5211 

.0606 

.7108 

.0197 

.9362 

-.0045 

1.1999 

-.0163 

1b 

.823 

.707 

.1270 

.3727 

.2238 

.2333 

.3576 

.1302 

.5232 

.0606 

.7125 

.0196 

.9369 

-.0039 

1.1571 

-.0161 

16 

.823 

.882 

.0028 

.0654 

.0194 

.0257 

.0614 

.0021 

.1264 

-.0131 

.2075 

-.0214 

.2977 

-.0275 

.4326 

-.0295 

17 

.736 

0.000 

.0124 

.0890 

.0368 

.0434 

.0860 

.0143 

.1606 

-.0059 

.2655 

-.0186 _ 

.4027 

-.0264 

.5590 

-.0296 

18 

.736 

.295 

.0080 

.0845 

.0323 

.0382 

.0803 

.0099 

.1525 

-.0101 

.2563 

-.0213 

.3938 

-.0282 

.5484 

-.031 1 

19 

.736 

.530 

.0088 

.0849 

.0322 

.0385 

.0804 

.0108 

.1538 

-.0089 

.2569 

-.0205 

.3948 

-.0271 

.5404 

-.0304 

20 

.736 

.707 

.0129 

.0845 

.0304 

.0397 

.0778 

.0122 

.1525 

-.0077 

.2549 

-.0188 

.3875 

-.0262 

.4893 

-.0291 

21 

.736 

.823 

-.0053 

.0550 

.0092 

.0171 

.0505 

-.0050 

.1147 

-.0195 

.1944 

-.0271 

.2788 

-.0318 

.3884 

-.0326 

22 

.736 

.882 

-.0047 

.0545 

.0083 

.0166 

.0490 

-.0041 

.1153 

-.01 68 

.1973 

-.0241 

.3034 

-.0287 

.4542 

-.0297 

23 

.736 

.941 

.0013 

.0460 

.01 12 

.0156 

.0415 

.0004 

.1011 

-.0129 

.1810 

-.0203 

.2845 

-.0256 

.4298 

-.0274 

24 

.618 

0.000 

-.0066 

.0661 

.0130 

.0214 

.0619 

-.0033 

.1394 

-.0180 

.2450 

-.0255 

.3826 

-.0294 

.5498 

-.0300 

25 

.618 

.295 

-.0067 

.0667 

.0125 

.0206 

.0613 

-.0036 

.1380 

-.0184 

.2440 

-.0257 

.3822 

-.0284 

.5463 

-.0290 

26 

.618 

.530 

-.0059 

.0667 

.0120 

.0215 

.0605 

-.0030 

; i38B 

-.0173 

.2439 

-.0250 

.3811 

-.0275 

.5244 

-.0285 

27 

.618 

.707 

-.0094 

.0609 

.0085 

.0178 

.0541 

-.0064 

.1274 

-.0206 

.2198 

-.0274 

. .3175 

-.0294 

.4094 

-.0306 

28 

.618 

.823 

-.0092 

.0464 

.0017 

.0108 

.0403 

-.0082 

.1043 

-.0191 

.1818 

-.0245 

.2787 

-.0261 

.4058 

-.0276 

29 

.618 

.882 

-.0065 

.0456 


.01 10 

.0404 

-.0063 

.1031 

-.0179 

.1823 

-.0243 

.2825 

-.0273 

.4048 

-.0288 

30 

-■ 6 _ 18 _ 

.941 

-.0034 

.0397 


.0126 

.0357 

-.0029 

.0918 

-.0157 

.1678 

-.0230 

.2656 

-.0271 

.3876 

-.0287 

31 

.500 

0.000 

-.0113 

.0624 


.0163 

.0574 

-.0089 

.1342 

-.0235 

.2394 

-.0298 

.3760 

-.0306 

.5378 

-.0317 

32 

.500 

.295 

-.0108 

.0630 


.0173 

.0574 

-.0070 . 

.1343 

-.0195 

.2393 

-.0251 

.3764 

-.0271 

.5330 

-.0285 

33 

.500 

.530 

-.0061 

.0632 


.0185 

.0542 

-.0058 

.1338 

-.0204 

.2389 

-.0258 

_ .3720 

-.0287 

.4896 

-.0298 

34 

.500 

./O/ 

-.0087 

.0529 


.0141 

.0429 

-.0081 

.1129 

-.0210 

.1958 

-.0247 

.2866 

-.0271 

.4113 

-.0289 

35 1 

.500 

.823 

-. 010 ^ 

.0433 


.0086 

.0379 

-.0093 

.0999 

-.0200 

.1771 

-.0243 

.2737 

-.0271 

.3939 

-.0288 

36 

.500 

.882 

-.0075 

.0404 


.0096 

.0348 

-.0066 

.0942 

-.0191 

. 1694 " 

-.0238 

.2631 

-.0266 

.3788 

-.0283 

37 

.500 

.941 

-.0057 

.0352 


.0101 

.0320 

-.0059 

.0849 

-.0175 

.1572 

-.0254 

.2466 

-.0287 

.3521 

-.0300 

38 

.382 

0.000 

-.0090 

.0608 

.0042 

.0168 

.0524 

-.0082 

.1320 

-.0220 

.2376 

-.0261 

.3735 

-.0290 

.5253 

-.0299 

39 

.382 

.295 

-.0083 

.0613 

.0043 

.0170 

.0524 

-.0074 

.1324 

-.0218 

.2384 

-.0254 

.3742 

-.0282 

.5141 

-.0297 

40 

.382 

.530 

-.0084 

.0607 


.0170 

.0522 

-.0072 

.1369 

-.0206 

.2344 

-.0237 

.3544 

-.0266 

.4502 

-.0281 

41 

.382 

.707 

-.0098 

.0494 

-.0007 

,0122 

.0393 

-.0090 

.1057 

-.0207 

.1870 

-.0234 

.2843 

-.0264 

.4080 

-.0280 

42 

.382 

.823 

-.0104 

.0403 

.0004 

.0080 

.0350 

-.0094 

.0944 

-.0203 

.1696 

-.0235 

.2622 

-.0269 

.3756 

-.0288 

43 

.382 

.882 

-.0060 

,0367 


.0116 

.0290 

-.0070 

.0847 

-.0200 

.1585 

-.0243 

.2495 

-.0273 

.3613 

-.0282 

44 

.382 

.941 

.0015 

.0325 

itmi iiM 

.0135 

.0277 

-.0026 

.0769 

-.0157 

.1455 

-.0234 

.2303 

-.0258 

.3323 

-.0275 

45 

.264 

0.000 

-.0104 

.0574 

IliiiJiiM 

.0149 

.0490 

-.0087 

.1275 

-.0218 

.2313 

-.0242 

.3617 

-.0272 

.5043 

-.0288 

46 

.264 

.295 

-.0104 

.0576 

iMiin !■ 

.0148 

.0492 

-.0089 

.1280 

-.0211 

.2327 

-.0241 

.3619 

-.0271 

.4859 

-.0284 

47 

.264 

.530 

-.0104 

.0564 


.0140 

.0478 

-.0091 

.1245 

-.0198 

.2236 

-.0231 

.3205 

-.0266 

.4218 

-.0282 

48 

.264 

.707 

-.0101 

.0436 

-.0041 

.0116 

.0325 

-.0101 

.0967 

-.0209 

.1775 

-.0245 

.2726 

-.0276 

.3905 

-.0283 

49 

.264 

.823 

-.0091 

.0367 

-.0025 

.0099 

.0283 

-.0096 

.0857 

-.0208 

.1594 

-.0248 

.2490 

-.0273 

.3599 

-.0299 

50 

.264 

.882 

-.0058 

.0339 


.0115 

.0264 

-.0069 

.0794 

-.0193 

.1513 

-.0234 

.2400 

-.0255 

.3484 

-.0289 

51 

.264 

.941 

.0009 

.0297 


.0124 

.0247 

-.0006 

.0713 

-.0154 

.1374 

-.0232 

.2204 

-.0251 

.3187 

-.0282 

52 

.177 

0.000 

-.0280 

-.0119 


-.0211 

-.0186 

-.0289 

.0074 

-.0294 

.0479 

-.0303 

.1142 

-.0321 

.2040 

-.0333 

53 

U7L . 

.295 

-.0260 

-.0106 


-.0191 

-.0172 

-.0248 

.0074 

-.0264 

.0480 

-.0273 

.1127 

-.0283 

.1878 

-.0310 

54 

.177 

.530 

-.0213 

-.01 10 


-.0181 

“-.0171 

-.0197 

.0055 

-.0221 

.0391 

-.0258 

.0836 

-.0273 

.1564 

-.0306 

55 

.177 

.707 

-.0237 

-.0170 


-.0209 

-.0224 

-.0235 

-.0062 

-.0254 

.0225 

-.0277 

.0704 

-.0300 

.1423 

-.0327 

56 

.177 

.882 

-.0087 

.0284 

-.0035 

.0077 

.0224 

-.0101 

.0718 

-.0193 

.1396 

-.0240 

.2228 

-.0266 

.3220 

-!0288 

57 

.118 

0.000 

-.0199 

-.0121 

-.0233 

-.0181 

-.0174 

-.0194 

.0017 

-.0202 

.0392 

-.0214 

.1038 

-.0229 

1 .1925 1 -.0259 

58 

.118 

.295 

-.0264 

-.0189 

-.0285 

-.0228 

-! o 245 

“-.0256 

-.0047 

-.0271 

.0360 

-.0291 

.1011 

-.0302 

.1741 ' -.0331 

59 

.118 

.530 

-.0216 

-.0183 

-.0215 

-.0172 

-.0231 

-.0205 

-.0079 

-.0252 

.0250 

-.0280 

.0724 

-.0296 

.1482 1 -.0324 

60 

.118 

.707 

■ -.0217 

-.0208 

-.0221 

-.0173 

-.0251 

-.0216 

-.0132 

-.0249 

.0156 

-.0280 

.0649 

-.0296 

.1393 ! -.0329 

61 

.118 

.823 

-.0198 

-.0176 

-.0212 

-.0162 

-.0226 

-.0201 

-.0099 

-.0232 

.0189 

-.0254 

.0718 

-.0276 

.1511 ' -.0303 

62 

.118 

.941 

-.0011 

.0247 

.0002 

.0086 

.0195 

-.0022 

.0618 

-.0163 

. 1 239 

-.0235 

.2028 

-.0254 

.2926 -.0280 

63 

.059 

0.000 

-.0266 

-.0221 

-.0292 

-.0248 

-.0273 

-.0261 


-.0278 

.0308 

-.0294 

.0966 

-.0305 

.1845 , -.0336 

64 

.059 

.295 

-.0251 

-.0225 

r -.0267 

-.0217 

-.0266 

-.0253^ 

-.0097 

-.0277 

.0310 

-.0293 

.0944 

-.0308 

,1654 -.0341 

65 

.059 

.530 

■ -.0215 

-.0213 

-.0202 

-.0162 

-.0241 

-.0208 

-.01 18 

-.0256 

.0193 

-.0276 

.0663 

-.0293 

.1420 

-.0326 

66 

.059 

.707 

-.0192 

-.0202 

-.0197 

-.0158 

-.0233 

-.0195 

-.0148 

-.0231 

.0132 

-.0256 

.0624 

-.0267 

.1382 

-.0313 

67 

.059 

.882 

-.0197 

-.0220 

-.0205 

-.0170 

-.0248 

-.0200 

-.0184 

-.0242 

. 0034 . . 

-.0261 

.0461 

-.0277 

.1199 

-.0318 

68 

.736 

-.707 

.0271 

.0851 

.0356 

.0479 

.0766 

.0234 

.1510 

.0065 

.2536 

-.0022 

.3878 

-.0087 

.4936 

-.0116 

1 69 1 .288 

-.707 

.0065 

.0462 

.0077 

.0221 

.0361 

.0048 

.0953 

-.0048 

. 1*789 

-.0075 

.2760 

-.0102 

1 .3914 I -.0111 
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TABLE X. -PRESSURE COEFFICIENTS FOR MODEL 1 
(q) M = 1.60 


1 






(X 

= 







7 




-4.8 1 

^ 1 

5.3 1 

10.3 1 

15.2 1 

20.3 1 

25.3 1 

Tube 

x'/L 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leewrard 

Windward 

Leeward 

Windward 

Leeward 

1 

.934 

0.000 

.3070 

.7117 

.4976 

.4561 

'.7“632 

.Till 

1.0259 

.1593 

1 .2070 

.0454 

1.3489 

-.0898 

1.4608 

-.2308 

2 

.868 

0.000 

.3026 

.7016 

.4959 

.4552 

.7431 

.2749 

.9274 

.1457 

1.0696 

.0306 

1.2021 

-.0782 

1.3322 

-.1952 

3 

802 

Q.OOO 

.3003 

.6706 

.4900 

.4486 

.7020 

.2710 

.8270 

.1374 

.9316 

.0159 

1.0471 

-.0825 

1.1920 

-.1875 

4 

688 

0.000 

-.0646 

.1409 

.0532 

.0340 

.1515 

-.0866 

.2458 

-.1779 

.3870 

-.2533 

.7116 

-.3143 

.9377 

-.3722 

5 

.688 

.066 

-.1368 

0.0000 

-.0538 

-.0677 

.0102 

-.1557 

,1097 

-.2259 

.2302 

-.2870 

.5366 

-.3392 

.8222 

-.3788 1 

6 

.732 

.143 

.3198 

.6575 

.5158 

.4748 

.6789 

.2842 

.7721 

.1265 

.8575 

-.0513 

.9656 

-.2242 

1.1 173 

-.3502 1 

7 

.790 

.156 

.3425 

.741 1 

.5588 

.5119 

.7749 

.3049 

.9121 

.0981 

1.0268 

-.0983 

1.1444 

-.2739 

1.2755 

-.4257 1 


.850 

.170 

.3881 

.8478 

.6392 

.5888 

.8934 

.3339 

1 .0698 

.0549 

1.1981 

-.1711 

1.3116 

-.3704 

1.4134 

-.4408 ' 


.625 

0.000 

-.0781 

.1216 

.0341 

.0139 

.1387 

-.0999 

.2634 

-.1878 

.4491 

-.2604 

.7517 

-.3174 

.9317 

-.3739 ' 

10 

625 

.077 

-.1314 

.0643 

-.0264 

-.0487 

.0799 

-.1498 

.1842 

-.2284 

.2801 

-.2941 

.7783 

-.3452 

.9431 

-.3838 : 


.625 

.128 

-.1374 

.0066 

-.0546 

-.0701 

.0176 

-.1556 

.1476 

-.2289 

.2498 

-.2921 

.6279 

-.3423 

.9292 

-.4399 ■ 

nj 

.625 

.179 

-.1333 

-.0103 

-.0558 

-.0707 

-.0037 

-.1530 

.0629 

-.2279 

.2278 

-.3048 

.5315 

-.3983 

.8126 

-.4481 , 


.669 

.268 

.3494 

.6650 

.5522 

.5075 

.6862 

.3094 

.7731 

.0979 

.8542 

-.0905 

.9621 

-.2424 

1.1034 

-.3835 ' 

IMI 

.728 

.281 

.3721 

.7684 

.6070 

.5621 

.8002 

.3221 

.9223 

.0782 

1.0271 

-.1051 

1.1395 

-.2739 

1.2620 

-.4387 ; 


.787 

.295 

.3923 

.8914 

.6891 

.6394 

.9335 

.3132 

1.0871 

.0345 

1.2013 

-.1819 

1.3054 

-.3887 

1.4000 

-.4416 

16 

.500 

0.000 

-.0824 

.1267 

.0293 

.0059 

.1455 

-.1021 

.2898 

-.1906 

.4878 

-.2651 

.7330 

-.3266 

.8706 

-.3806 ^ 

17 

.500 

.151 

-.1345 

.0768 

-.0253 

-.0522 

.0989 

-.1537 

.2321 

-.2330 

.5378 

-.2983 

.7434 

-.3442 

.8754 

-.4414 

18 

.500 

.251 

-.1360 

-0230 

-.0484 

-.0676 

.0404 

-.1558 

.1867 

-.2379 

.2758 

-.3306 

.7721 

-.4061 

.8887 

-.4541 

19 

.500 

.351 

-.1341 

.0057 

-.0506 

-.0650 

.0190 

-.1522 

.1113 

-.2510 

.2460 

-.3398 

.6581 

-.4096 

.9087 

^-.4599 

20 

.500 

.452 

-.1203 

-.0154 

-.0505 

-.0585 

-.0082 

-.1361 

.0401 

-.2426 

.1898 

-.3315 

.5255 

-.4040 

.7655 

-.4379 

21 

.544 

.518 

.3822 

.6814 

.5898 

.5597 

.7064 

.3328 

.7865 

.0957 

.8590 

-.0854 

.9608 

-.2373 

1.0801 

-.3710 

22 

.603 

.531 

.3865 

.7962 

.6626 

.6140 

.8318 

.3285 

.9401 

.0788 

1.0319 

-.1102 

1.1378 

-.2742 

1.2414 

-.4299 

23 

.662 

.545 

.3726 

.9278 

.7452 

.6803 

.9722 

.2879 

l.f029 

.0153 

1.2036 

-.2029 

i.2992 

-.3959 

1.3774 

-.4582 

24 

.375 

0.000 

-.0818 

.1281 

.0282 

.0046 

.1491 

-.1023 

.3009 

-.1926 

.5054 

-.2668 

.6940 

-.3282 

.7970 

-.3798 ^ 

25 

.375 

.225 

-.1377 

.0869 

-.0241 

-.051 1 

.1123 

-.1565 

.2542 

-.2366 

.5397 

-.3030 

.7033 

-.3740 

.8037 

-.4386 ' 

26 

.375 

.374 

-.1370 

.0415 

-.0422 

-.0615 

.0633 

-.1558 

.2138 

-.2515 

.5563 

-.3392 

.7088 

-.4069 

.8103 

-.4279 ■ 

27 

.375 

.524 

-.1264 

.0263 

-.0413 

-.0569 

.0441 

-.1458 

.1538 

-.2481 

.2981 

-.3348 

.7381 

-.4062 

.8294 

-.4187 

28 

.375 

.674 

-.1161 

-.0105 

-.0492 

-.0535 

-.0035 

-.1348 

.0568 

-.2406 

.1792 

-.3308 

.4305 

-.4060 

.6848 

-.4200 , 

29 

.419 

.768 

.3856 

.6659 

.5881 

.5738 

.6828 

.3362 

.7545 

.0982 

.8205 

-.0908 

.9026 

-.2400 

.9922 

-.3592 

30 

.478 

.781 

.3857 

.7924 

.6714 

.6423 

.8174 

.3419 

.9143 

.0827 

.9990 

-.1138 

1.0869 

-.2688 

1 1.1680 

-.4030 

31 

.537 

.795 

.3525 

.9338 

.7653 

.7127 

.9700 

.2855 

1.0878 

.0046 

1.1781 

-.2060 

1.2582 

-.3814 

■ 1.3207 

-.4669 

32 

.381 

.843 

.3649 

.6009 

.5379 

.5262 

.6144 

.3141 

.6739 

.0849 

.7344 

-.0984 

.8039 

-.2435 

1 .8760 

-.3599 , 

33 

.440 

.856 

.3789 

.7488 

.6449 

.6203 

.7700 

.3265 

.8549 

.0728 

.9340 

-.1144 

1.0120 

-.2685 

. 1.0816 

'■■^3942 

34 

.500 

.870 

.3546 

.9138 

.7569 

.7098 

.9394 

.2942 

1.0491 

.0164 

1.1351 

-.1951 

1.2069 

. -.3677 

1 1.2618 

, -.4666 

35 

.375 

.958 

-.0284 

.0924 

.0311 

.0213 

.0972 

-.0530 

.1769 

-.2013 

.2686 

-.3167 

.3804 

: -.4012 

.5496 

1 -.4519 

36 

.250 

0.000 

-.1014 


-0176 


.1041 


.2465 


! .4215 i 

! .5207 : 

‘ .5829 . 

37 

.250 

.250 

-.1474 

.0660 

-.0433 

-.0685 

.0905 

-.1651 

.3169 

-.2453 

.4634 

-.3071 

1 .5417 

-.3642 

, .5963 

-.4230 

38 

.250 

.417 

-.1519 

.0303 

-.0584 

-.0798 

.0545 

-.1703 

.2100 

-.2622 

.4838 

1 -.3440 

.5456 

-.3943 

1 .5999 

-.4208 

39 

.250 

.583 

-.1376 

.0287 

-.0512 

-.0669 

.0485 

-.1548 

.1756 

-.2556 

.4935 

! -.3394 

.5572 

-.4002 

■ .6143 

. -.4147 

40 

.250 

.750 

-.1304 

-.0054 

-.0656 

-.0744 

.0045 

-.1512 

.0979 

-.2539 

.2331 

! -.3415 

1 .5128 

-.3977 

.5798 

-.4173 

41 

; .250 

.833 

-.2318 

-.1621 

-.1941 

-.2009 

-.1542 

-.2418 

-.0943 

: -.3105 

1 -.0018 

-.3748 

.3504 

' -.4084 

.4309 

-.4271 

■ 42 

.250 

.875 

-.1861 

-.1386 

, -.1448 

; -.1516 

1 -.1344 

-.2014 

-.0762 

' -.2617 

, -.0022 

-.3304 

1 .1718 

■ -.3936 

.4720 

-.4273 

43 

.250 


-.0910 

' -.0241 

1 -.0645 

-.0395 

-.0223 

-.0895 

.0354 

1 -.2180 

1 .1098 

-.3187 

' .3722 

-.3899 

.5951 

-.4286 

44 

.250 

r.958 

.0496 

! .1051 

! .1328 

.1293 

.0986 

.0242 

.1300 

1 -.1153 

1 .1884 

-.2338 

; .3234 

■ -.3395 

.4986 

-.4225 

, 45 

.188 

0.000 

-.3324 

1 -.2252 

1 -.2744 

-.2885 

-.2105 

-.3431 

-.1309 

-.3867 

1 -.0452 

-.4000 

-.0176 

, -.3829 

, .0134 

-.4026 

^4^ 

.188 

.250 

-.3651 

i -.2357 

i -.2943 

-.2931 

-.2163 

-.3738 

-.1308 

! -.3884 

! -.0520 

-.4021 

-.0190 

; -.4095 

1 .0117 

1 -.4301 

1 47 

, .188 

.417 

-.3650 

! -.2684 

! -.2914 

-.2721 

-.2506 

-.3703 

-.1518 

-.3570 

; -.0522 

-.3655 

: -.0188 

! -.3873 

- .0140 

. -.4193 

! 48 

.188 

.583 

-.3638 

1 -.2737 

' -.3154 

-.2848 

-.2596 

1 -.3690 

-.1805 

-.3458 

, -.0446 

-.3643 

' -.02“26 

• -.3886 

.0106 

-.4134 

' 49 

' .188 

.750 

-.3697 

, -.3008 

I -.3345 

-.3257 

-.2923 

-.3785 

1 -.2325 

-.3549 

1 -.1448 

1 -.3669 

! -.0614 

-.3868 

-.0218 

-.4177 

50 

.125 

, 0.000 

^-.3487 

-.2391 

1 -.2907 

-.3048 

; -.2232 

-.3594 

-.1429 

! -.3980 

-.0613 

-.3928 

-.0172 

-.3838 

.0304 

-.4017 


.125 

: .250 

‘ -.3351 

: -.2325 

■ -.2596 

-.2635 

! -.2159 

-.3396 

' -.1344 

-.3679 

1 -.0572 

-.3824 

-.0114 

-.3854 

.0359 

-.4080 

52 

125 

. .417 

-.3243 

-.2642 

. -.2570 

' -.2597 

‘ -.2476 

1 -.3330 

i -.1450 

-.3565 

. -.0549 

• -.3654 

-.01 15 

-.3872 

.0391 

-.4202 

53 

.125 

‘ .583 

-.3197 

-.2747 

-.2721 

. -.2609 

• -.2611 

-.3267 

. -.1790 

. -.3447 

-.0525 

-.3646 

-.0196 

-.3876 

.0345 

-.4138 

54 

125 

.750 

-.3324 

-.3104 

- 3069 

-.2872 

-.3047 

-.3371 

-.2451 

-.3556 

-.1354 

-.3729 

-.0726 

-.3883 

-.0066 

-.4189 

55 

125 

.958 

.0008 

.0064 

0291 

0346 

.0020 

-.0142 

.0275 

-.1371 

.0995 

-.2726 

.2252 

-.3754 

.2653 

-.4461 

56 

063 

0.000 

-.3485 

-.2440 

-.2935 

-.3067 

-.2283 

-.3552 

-.1504 

. -.3691 

-.0627 

-.3901 

-.0070 

-.3852 

.0505 

-.4034 

57 

.063 

.250 

-.3068 

-.2014 

-.2433 

-.2579 

-.1964 

-.3130 

-.1344 

-.3350 

-.0590 

-.3545 

-.0037 

-.3701 

.0563 

-.3903 

58 

.063 

.417 

-.3058 

-.2405 

-.2545 

-.2588 

-.2394 

-.3125 

-.1378 

-.3471 

- .0600 

-.3632 

-.0066 

-.3776 

.0577 

-.4159 

59 

063 

-.583 

-.3099 

-.2754 

-.2618 

-.2596 

-.2629 

-.3164 

-.1782 

-.3444 

-.0604 

-.3652 

-.0187 

-.3880 

.0515 

-.4141 

60 

063 

.750 

-.3205 

-.2965 

-.2892 

-.2823 

-.3038 

-.3263 

-.2558 

-.3498 

-.1280 

-.3814 

-.0771 

-.3934 

.0243 

-.4210 

61 

.063 

.875 

-.2939 

-.2606 

-.2371 

-.2517 

-.2607 

-.3035 

-.1959 

-.3476 

-.0827 

-.3805 

.0351 

-.4016 

.1169 

-.4273 

62 

.375 

-.674 

-.1107 

-.0113 

- 0427 

-.0557 

.0007 

-.1341 

.0584 

-.2390 

.1761 

. -.3287 

.4497 

-.4005 

.6853 

-.4128 

63 

250 

-.833 

-.2242 

-.1622 

-.1882 

-.2003 

-.1489 

-.2408 

-.0916 

-.3062 

-.0046 

-.3698 

.3709 

-.3926 

.4224 

-.4206 
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TABLE X. -Continued 
(a) Concluded 


a = 





30 3 

35 3 

40.3 

45 3 

50.3 

55.3 

60.3 

Tube 

x7i 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windword 

Leeward 

Windward Leeward 

1 

.934 

0.000 

1.5309 

-.3584 

1.5695 

-.4466 

1.5857 

-.4224 

1.5825 

-.4157 

1.5715 

-.4066 

1.5393 

1.5026 

? 

.868 

0.000 

1.4296 

-.3080 

*.4977 

-.4330 

1.5451 

-.4275 

1.5756 

-.4209 

1.5937 

-.4132 

1.5914 

1.5782 


■ 802 

0.000 

1.3106 

-.2883 

1.4016 

-.3700 

1.4724 

-.4290 

1.5280 

-.4222 

1.5710 

-.4140 

1.5917 

1.5957 

4 

.688 

0.000 

1 .0908 

-.4256 

1.2151 

-.4740 

1.3188 

-.4349 

1.4015 

-.4262 

1.4748 

-.4152 

1.5295 

1.5671 

f) 

■ 668 

.066 

1.0312 

-.4058 

1.1934 

-.46Z8 

1.3076 

-.4.353 

1.3970 

-.4276 

1.4742 

-.4144 

1.5303 

1.5694 

6 

.732 

.143 

1,2394 

-.4516 

1.3374 

-.4620 

1.4173 

-.4345 

1.4825 

-.4274 

1.5351 

-.4139 

1.5649 

1.581 1 

7 

.790 

.156 

1.3739 

-.4923 

1.4427 

-.4644 

1.4996 

-.4336 

1.5383 

-.4259 

1.5665 

-.4127 

1.5751 

1.5735 

8 

.850 

.170 

1 .4810 

-.4976 

1 5179 

-.4633 

1.5465 

-.4324 

1.5516 

-.4248 

1.5520 

-.4115 

1.5333 

1.5121 

9 

.625 

0.000 

1.0636 

-.4249 

1.1741 

-.4624 

1.2740 

-.4364 

1.3567 

-.4279 

1.4324 

-.4160 

1.4925 

1.5396 

IQ 

.625 

077 

1.0586 

-.41 17 

1.1630 

-.4670 

1.2541 

-.4383 

1.3424 

-.4300 

1.4177 

-.4157 

1.4796 

1.5242 

1 1 

.625 

.128 

1.0527 

-.4781 

1.1631 

-.4722 

1.2579 

-.4389 

1.3474 

-.4305 

1.4224 

-.4154 

1 .4838 

1.5271 

1? 

.625 

.179 

1.0176 

-.4683 

1.1539 

-.4755 

1.2557 

-.4393 

1.3493 

-.4310 

1.4248 

-.4150 

1.4867 

1.5297 

1.-^ 

.669 

.268 

.1,2204 

-.4801 

1.3131 

-.4737 

1.391 1 

-.4366 

1.4565 

-.4284 

1.5087 

-.4127 

1.5437 

1.5677 

14 

.728 

.281 

1.3550 

-.4885 

.1 4230 

-.4705 

1.4773 

-.4351 

1.5177 

-.4270 

1.5447 

-.4115 

1.5569 

1.5629 


.787 

.295 

1 4652 

-.4887 

1.5012 

-.4683 

1.5249 

-.4339 

1.5341 

-.4250 

1.5313 

-.4103 

1.5168 

1.5029 

16 

.500 

0.000 

.9782 

-.4265 

1.0712 

-.4510 

1.1570 

-.4407 

1.2414 

-.4325 

1.3226 

-.4188 

1.3936 

1.4514 

17 

.500 

.151 

.9832 

-.4688 

1.0766 

-.4809 

1.1612 

-.4419 

1.2468 

-.4343 

1.3281 

-.4183 

1.3974 

1.4561 

18 

.500 

.251 

.9906 

-.4640 

1.0861 

-.4818 

1.1704 

-.4405 

1.2574 

-.4333 

1.3358 

-.4161 

1.4057 

1.4618 

19 

.500 

.351 

.9971 

-.4580 

1.0957 

-.4696 

1.1813 

-.4372 1.2695 

-.4289 

1.3437 

-.4137 

1.4150 

1 .4702 

?0 

.500 

.452 

9442 

-.4477 

1.0762 

-.4582 

1.1767 

-.4325 

1.2739 

-.4257 

1.3508 

-.4132 

1.4247 

1.4779 

?1 

.544 

.518 

1.181 1 

-.4704 

1.2663 

-.4556 

1.3378 

-.4298 

1.4043 

-.4245 

1.4533 

-.4134 

1.4970 

1 .5286 

?? 

,603 

.531 

1.3208 

-.4902 

1.3838 

-.4542 

1.4340 

-.427.0 

1.4740 

-.4216 

1.5005 

-.4120 

1.5195 

1.5343 


,66? 

.545 

1 .4314 

-.4934 

1.4649 

-.4529 

1.4882 

-.4251 

1.4992 

-.4192 

1.4969 

-.4103 

1.4886 

1.4829 

?4 

,375 

0.000 

.8811 

-.4206 

.9585 

-.4509 

1.0308 

-.4427 

1.1 103 

-.4357 

1.1931 

-.4213 

1.2754 

1.3460 

?S 

375 

.225 

.8889 

-.4613 

.9646 

-.4831 

1.0385 

-.4429 

1.1 193 

-.4363 

1.2020 

-.4197 

1.2834 

1.3526 

?6 

.375 


.8983 

-.4523 

.9768 

- 4696 

1.0509 

-.4385 

1.1323 

-.4307 

1.2138 

-.4154 

1.2959 

1.3630 

V 

.375 

524 

.9099 

-.4441 

.9911 

-.4566 

1.0663 

-.4354 

1.1506 

-.4307 

1.2316 

-.4185 

1.3122 

1.3757 

?R 

375 

.674 

.8701 

-.4459 

.9755 

-.4560 

1.0568 

-.4391 

1.1523 

-.4365 

1.2396 

-.4241 

1.3170 

1.3754 

?9 

.419 

.768 

1.0739 

-.4583 

1.1507 

-.4593 

1.2206 

-.4413 

1.2890 

-.4383 

1.3509 

-.4245 

1.3984 

1.4357 

30 

.478 

.781 

1.2354 

-.4884 

1.2924 

-.4589 

1.3426 

-.4406 

1.3854 

-.4373 

1.4219 

-.4237 

1.4439 

1.4599 

31 

.537 

.795 

1.3638 

-.4991 

1.3949 

-.4583 

1.4210 

-.4392 

1.4333 

-.4357 

1.4397 

-.4217 

1.4343 

1.4284 

32 

.381 

.843 

.9439 

-.4552 

1.0152 

-.4628 

1.0842 

-.4468 

1.1620 

-.4412 

1.2336 

-.4260 

1.2894 

1.3357 

33 

.440 

.856 

1.1419 

-.4859 

1.1978 

. -.4615 

1.2491 

-.4444 

1.2977 

-.4393 

1.3414 

-.4242 

1.3692 

1.3908 

34 

.500 

.870 

1.3027 

-.5005 

1.3354 

-.4610 

1.3604 

-.4427 

1.3766 

-.4371 

1.3877 

-.4220 

1.3872 

1.3843 

35 

.375 

.958 

.7334 

-.4913 

.8042 

-.4604 

.8524 

-.4425 

.9261 

-.4353 

.9917 

-.4202 

1.0432 

1.0917 

35 

.250 

0.000 

.6343 


.6788 


.7207 


.7770 


.8641 


.9666 

1.0688 

37 

.250 

.250 

.6460 

-.461 1 

6873 

- 4746 

.7315 

-.4440 

.7859 

-.4367 

.8757 

-.4207 

.9833 

1 .0832 

38 

.250 

.417 

.6490 

-.4502 

6919 

-.4684 

.7343 

-.4394 

.7933 

-.4313 

.8855 

-.4161 

.9990 

1.0972 

39 

.250 

.583 

.6619 

-.4448 

.7071 

-.4584 

.7517 

-.4417 

.8149 

-.4378 

.91 15 

-.4249 

1.0238 

1.1 182 

40 

.250 

.750 

.6325 

-.4493 

.6855 

-.4625 

.7367 

-.4494 

.8115 

-.4447 

.9171 

-.4300 

1.0265 

1.1 192 

41 

.250 

.833 

.5319 

-.4560 

.6090 

- 4656 

.6594 

-.4531 

7662 

-.4454 

.8866 

-.4290 

.9932 

1.0830 

42 

.250 

.875 

6435 

-.4657 

.6710 

-.4660 

.7026 

-.4530 

.8419 

-.4448 

.9494 

-.4282 

1.0380 

1.1 141 

43 

.250 

.917 

.6199 

-.4694 

.6457 

- 4656 

.7025 

-.4517 

.8524 

-.4433 

.9448 

-.4269 

1.0196 

1.0874 

44 

■ 250 

.958 

.5460 

-.4776 

.5969 

-.4657 

.6659 

-.4504 

.7964 

-.4413 

.8756 

-.4249 

.9415 

1.0003 

45 

.188 

0.000 

.0498 

-.4290 

0941 

-.4405 

.1941 

-.4493 

.3928 

-.4396 

.6904 

-.4247 

.8874 

1.0106 

45 

.188 

.250 

.0490 

-.4570 

.0937 

-.4652 

.2045 

-.4404 

.4328 

-.4358 

.6391 

-.4215 

.8118 

.9616 

47 

.188 

.417 

.0543 

-.4486 

1026 

- 4619 

.2226 

-.4326 

4574 

-.4239 

.6661 

-.4125 

.8423 

.9878 

4? 

.188 

.583 

.0549 

-.4446 

1078 

-.4577 

.2427 

-.4388 

.4824 

-.4352 

.6879 

-.4231 

.8664 

1.021 1 

49 

.188 

.750 


-.4504 

1225 

- 4639 

.2524 

-.4504 

.51 14 

-.4459 

.7195 

-.431 1 

.8905 

1.0356 

50 

.125 

0.000 

’0900 

-.4309 

.1719 

-.4465 

.2682 

-.4464 

7459 

-.4386 

.8353 

-.4246 

.9170 

.9935 

51 

.125 

.250 

.0980 

- 4504 

1843 

-.4555 

.2820 

-.4386 

7961 

-.4362 

.8464 

-.4226 

.9246 

.9978 

52 

.125 

.417 

.1058 

- 4482 

1969 

-.4577 

.2979 

-.4293 

8095 

-.4207 

.8567 

-.41 15 

.9353 

1 .0070 

: 53 

.125 

.583 

1078 

-.4453 

2059 

-.4564 

.3054 

-.4358 

8092 

-.4336 

.8579 

-.4216 

.9392 

1.0082 

; 54 

.125 

750 

.0993 

-.4516 

2109 

-.4643 

, .2961 

, -.4496 

.7990 

-.4461 

.8526 

-.4317 

.9319 

1.0016 

1 55 

.125 

.958 

' .3160 

-.4815 

3974 

- 4 706 

, .5604 , 

1 -.4562 

.6821 

-.4455 

.7628 

-.4273 

.8342 

.9000 

55 

, .063 

0.000 , 

.1284 

-.4333 

■ 2301 

-.4420 

I .3742 

-.4403 

.7073 

-.4377 

.7647 

-.4253 

.8321 

.8954 

57 

.063 

.250 

.1367 

-.4440 

.2432 

- 4460 

.3892 ; 

; -.4398 

.7151 

-.4367 

.7728 

-.4230 

.8388 

.9007 

5? 

.063 

.417 

.1425 

, -.4448 

.2558 

, -.4534 

.4167 

-.4299 

.7129 

-.4206 

.7708 

-.4118 

. .8396 i 

.9022 ' 

59 

.063 

-.583 

.1436 

' -.4457 

.2652 

- .4548 

.4765 

-.4349 

; .7143 

-.4328 

.7739 

-.4202 

.8436 

i .9061 

60 

063 

.750 

.1484 

-.4518 

, .2738 

-.4638 

.6700 

-.4486 

.7039 

: -.4455 

.7647 

-.4316 

.8319 

^ .8950 “! 

61 

.063 

.875 

.2232 

-.4556 

.3601 

-.4702 

.5965 

-.4560 

.6686 

-.4473 

.7394 

-.4301 

.8039 


.8679 t 

52 

.375 

-.674 

.8656 

-.4415 

.9683 

-.4469 

1.0498 

-.4300 

1.1439 

-.4271 ■ 

1.2306 

-.4145 

1.3092 


1.3721 1 

63 

.250 

-.833- 

.5369 1 

-.4508 

.5998 

-.4564 

.6545 

-.4447 

.7607 

-.4374- 

.8794 

-.4209 

.9900 


1.0827 [ 
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TABLE X. -Continued 
(b) M = 2.16 


a = 





-3,7 

1.3 


1 1 

3 

16.3 

21.3 

26.3 

Tube 

//I 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.934 

0.000 

.2223 

.4610 

.3552 

.3038 

'.5245 

.1733 

.7275 

.0663 

.9911 

-.0097 

1.2478 

-.0510 

1.4243 

-.0823 

2 

.868 

0.000 

.2135 

.4593 

.3493 

.3005 

.5184 

.1689 

.7217 

.0606 

.9757 

-.0156 

1.1647 

-.0646 

1.2986 

-.1003 

3 

.802 

0.000 

.2104 

.4568 

.3465 

.2971 

.5133 

.1659 

.7169 

.0582 

.9476 

-.0175 

1.0702 

-.0699 

1.1641 

-.1109 

Ar 

.688 

0.000 

-.0393 

.1 112 

.0436 

.0105 

.1513 

-.0669 

.2783 

-.1289 

.4015 

-.1695 

.5171 

-.1975 

.7051 ■' 

-.2196 

1 b 

.688 

.066 

-.0693 

.0613 

.0030 

-.0252 

.0952 

-.0935 

.1929 

-.1477 

.2784 

-.1825 

.3955 

-.2086 

.5354 

-.2287 

1 6 

.732 

.143 

.2456 

.5060 

.3943 

.3408 

.5601 

.1945 

.7546 

.0653 

.9265 

-.0313 

1.0125 

-.1041 

1.0920 

-.1593 

/ 

.790 

.156 

.2561 

.5470 

.4234 

.3616 

.6051 

.2025 

.8039 

.0693 

1.0236 

-.0276 

1.1568 

-.1002 

1.2607 

-.1650 

1 « 

.850 

.170 

.2635 

.5873 

.4406 

.3725 

.6732 

.2088 

.8983 

.0763 

1.1408 

-.0175 

1.3104 

-.1068 

1.4253 

-.1962 

9 

.625 

0.000 

-.0514 

.0958 

.0297 

-.0026 

.1346 

-.0789 

.2585 

-.1393 

.3837 

-.1777 

.5302 

-.2041 

.7431 

-.2254 

; 10 

.625 

.077 

-.0741 

.0620 

.0022 

-.0278 

.0977 

-.0989 

.2157 

-.1528 

.3398 

-.1883 

.4618 

-.2143 

.7373 

-.2359 

1 1 

,625 

.128 

-.0674 

.0661 

.0091 

-.0211 

.0995 

-.0934 

.1997 

-.1500 

.2878 

-.1905 

.4306 

-.2240 

.5722 

-.2431 

12 

.625 

.179 

-.0550 

.0773 

.0223 

-.0095 

.1098 

-.0836 

.2016 

-.1435 

.2643 

-.1887 

.3534 

-.2232 

.5324 

-.2454 

13 

.669“ 

t .268 

.2523 

.5537 

.4270 

.3574 

.6135 

.1979 

.8002 

.0677 

.9288 

-.0288 

1.0131 

-.0996 

1 .0900 

-.1600 

14 

.728 

.281 

.2545 

.5748 

.4293 

.3601 

.6518 

• .2001 

.8612 

.0705 

1.0497 

-.0239 

1 . 1 688 

-.0980 

1.2652 

-.1666 

lb 

.787 

^295 

.2602 

.5880 

.4360 

.3666 

.6843 

.2057 

.9511 

.0768 

1.1860 

-.0177 

1.3320 

-.1159 

1.4320 

-.2058 

16 

.500 

0.000 

-.0535 

.0914 

.0290 

-.0044 

.1288 

-.0813 

.2572 

-.1401 

.3838 

-.1795 

.5421 

-.2071 

.7587 

-.2284 

17 

.500 

.151 

-.0721 

.0610 

.0036 

-.0276 

.0971 

-.0985 

.2200 

-.1549 

.3593 

-.1945 

.5317 

-.2240 

.7825 

-.2323 

1b 

.500 

.251 

-.0584 

!^075'8“ 

.0215 

-.0118 

.1094 

-.0882 

.2150 

-.1510 

.3229 

-.1943 

.4848 

-.2271 

.8493 

-.2395 

19 

.500 

.351 

-.0578 

.0949 

.0350 

-.0029 

.1278 

-.0860 

.2160 

-.1473 

.3012 

-.1916 

.4280 

-.2241 

.5‘65^ 

-.2463 

20 

.500 

E .452 

-.0502 

.1147 

.0435 

.0049 

.1512 

-.0780 

.2087 

-.1376 

.2515 

-.1839 

.3187 

-.2169 

.5511 

-.2412 

21 

.544 

.518 

.2496 

.5688 

.4264 

:3576 

.6605 

.1966 

.841 1 

.0690 

.9443 

-.0221 

1 .0222 

-.0938 

, 1.0969 

-.1578 

22 

1 .603 

1 .531 

.2515 

.5701“ 

.4285 

.3597 

.6730 

.1988 

.9200 

.0713 

1.0782 

-.0174 

1.1834 

-.0968 

1 1.2730 

-.1696 


I .662 

.545 

.2563 

.5706 

.4331 

.3630 

.6791 

.2027 

1.0135 

.0768 

1.2218' 

-.0196 

1.3457 

-.1264 

1 1.4343 

-.2158 

24 

! .375 

' 0.000 

-.0522 

.0925 

.0298 

-.0043 

.1302 

-.0805 

.2569 

-.1393 

.3855 

-.1790 

.5477 

-.2073 

1 .7604 

-.2266 

2b 

.375 

^225 

-.0690 

.0648 

WB2~ 

-.0238 

.1017 

-.0953 

.2246 

-.1549 

.3770 

-.1973 

.5560 

-.2162 

i .7835 

-.2297 

2B 

,375 

.374 

-.0609 

.0848 

.0288 

-.0070 

.1217 

-.0888 

.2274 

-.1525 

.3546 

-.1956 

.5338 

-.2261 

■ .8156 

-.2370 

2/ 

.375 

.524 

-.0583 

.1029 

.0^39 

-.0044 

.1418 

-.0873 

.2328 

-.1486 

.3403 

-.1913 

.4905 

-.2228 

■ .8831 

-.2437 

2b 

' .375 

1 .674 

-.0517 

.1123 

;^406 

.0020 

.1559 

-.0816 

.2140 

-.1389 

.2721 

-.1838 

.3663 

-.2161 

.5500 

-.2409 

29 

! ,419 

1 .768 

.2520 

.5574 

.4237 

.3541 

.6555 

.1964 

.8390 

.0700 

.9311 

-.0204 

1.0010 

-.0941 

. 1.0688 

-.1596 


. .478 

■ .781 

.2541 


.4274 

357y 

.6655 

.1985 

.9339 

.0732 

1.0759 

-.0156 

1.1675 

1 -.0972 

1 .2469 

-.1709 

! 31 

.537 

1 .795 

.2569 

37f3“ 

.4324 


.6750 

.2021 

1.0408 

.08^5 

1.2296 

-.0203 

1.3355 

1 -.1291 

■ 1.4134 

-.2173 

i 32 

; .381 

■ .843 

.2463 

.5543 

.4196 

.3496 

.6470 

T9^34 

.7999 

.0677 

.8735 

-.0231 

.9326 

-.0976 

' .9905 

-.1623 

33 

: .440 

.856 

.2509 

1 .5650 

. .4257 

.3569 

! .6625 

.1986 

.9158 

.0729 

1.0349 

-.0163 

1.1193 

1 -.0987 

1.1883 

-.1712 

. 34 

.500 

.870 

1 .2573 

.5750 

i .4308 

.3630 

.6756 

.2040 

1.0361 

.0806 

1 .2095 

-.0199 

1 1.3054 

. -.1273 

1 .3743 

-.2134 

35 

.375 

■958 

1 -.0385 

.0760 

, .0222 

.0019 

.1208 

-.0615 

.2498 

-.1185 

.3451 

j -.1640 

! .4474 

-.2064 

.5559 

-.2390 

36 

.250 

0.000 

1 -.0445 


-.0047 

1 

.0827 


.2157 


.3427 

1 

.4867 


.6544 


, ^7 

.250 

’ .250 

, -.0813 

.0470 

' -.0078 

' -.0371 

.0835 

-.1057 

.2074 

! -.1632 

.3544 

-.1933 

.5439 

-.2065 

.6930 

-.2287 

38 

: .250 

: .417 

, -.0734 

.0677 

.0117 

-.0216 

' .1034 

-.1009 

.2115 

-.1620 

.3434 

1 -.1949 

.5207 

-.2092 

.7109 

-.2256 


1 .250 

.583 

1 -.0688 

.0881 

.0201 

-.0179 

i 

-.0977 

.2252 

-.1578 

.3515 

-.1924 

.5150 

-.2112 

.7362 

-.2248 

1 40 

' .250 

1 .750 

1 -.0657 

t .0931 

, .0254 

-.0139 

t^rrrr 

-.0941 

.2158 

-.1530 

.3130 

‘ -.1920 

. .4468 

-.2146 

.7153 

-.2264 

41 

, .250 

i .833 1 -.0955 

! ’0255 

-.0228 

-.0539 

^ 70563 

-.1 195 

.0844 

-.1679 

1400“ 

-.2014 

.2316 

-.2197 

.5047 

-.2279 

42 

' .250 

.875 

' -.0872 

.0219 

■ -.0217 

-.0499 

.0484 

-.1083 

, .0689 

E -.1564 

.1217 

-.1918 

.2017 

-.2172 

.3303 

-.2288 

43 

- .250 

^917 

' -.0507 

.0626 

.0094 

, -.0098 

.0996 

-.0741 

.1516 

: -.1304 

.2072 

-.1736 

.2922 

-.2072 

.4383 

-.2276 

' 44 

• .250 

' .958 

-.0327 

.0924 

. .0423 

; .0177 

' .1296 

-.0480 

.2178 

-.0791 

, .2360 

-.1357 

.3615 

-.1851 

.4631 

-.2247 

45 

.188 

0.000 

: -.1926 

-.1314 

-.1627 

1 -.1770 

-.1132 

-.1778 

, -.0488 

-.1807 

.0248 

-.1889 

.1146 

-.2061 

.2015 

-.2245 

46 

.188 

.250 

-.1626 

-.1499 

-.1692 

-.1508 

-.1284 

: -.1706 

-.0526 

-.1841 

.0294 

-.1895 

.1138 

-.2061 

.1873 

-.2296 

47 

.188 

.417 

. -.1473 

, -.1428 

-.1695 

, -.1413 

' -.1241 

, -.1567 

-.0583 

-.1774 

.0204 

-.1887 

.1210 

-.2065 

.1910 

-.2237 

46 

.188 

.583 

, -.1424 

I -.1334 

-.1678 

‘ -."1383 

-.1151 

• -.1511 

-.0526 

-.1707 

1 .0222 

-.1851 

.1169 

-.2058 

.1935 

-.2227 

49 

.188 

.750 

, -.1419 

, -.1333 

: -.1678 

I -.1405 

! -.1113 

• -.1513 

-.0628 

! -.1732 

1 -.0027 

-.1884 

.0808 

-.2065 

.1641 

-.2236 

50 

.125 

• 0.000 

‘ -.1756 

-.1433 

! -.1746 

‘ -.1845 

-.1243 

! -.1752 

. -.0590 

-.1803 

.0155 

-.1896 

.1046 

-.2060 

.1892 

-.2241 

51 

.125 

.250 

-.1590 

-.1513 

-.1426 

-.1444 

-.1294 

E -.1684 

, -.0547 

' -.1835 

.0256 

-.1893 

.1101 

-.2067 

.1932 

-.2299 

52 

.125 

.417 

-.1454 

-.1484 

-.1378 

-.1333 

-.1292 

1 -.1554 

-.0627 

-.1771 

.0204 

-.1887 

.1 189 

-.2069 

.1949 

-.2237 

53 

.125 

.583 

-.1403 

-.1387 

-.1451 

-.1308 

-.1201 

■ -.1497 

-.0571 

-.1711 

.0191 

-.1856 

.1148 

-.2066 

.1940 

-.2231 

54 

.125 

.750 

-.1412 

-.1415 

-.1441 

-.1317 

-.1204 

■ -.1512 

-.0745 

-.1739 

-.0145 

-.1890 

. 066 r“ 

-.2072 

.1495 

-.2237“ 

55 

.125 

.958 

.0075 

.0714 

.0399 

.0324 

.0900 

-.0197 

.1210 

-.1010 

.1877 

-.1628 

.2728“ 

-.2077 

.3944 

-.2350 

56 

.063 

0.000 

-.1717 

-.1466 

-.1752 

-.1763 

-.1272 

-.1706 

-.0632 

-.1798 

.0118 

-.1898 

.0984 

-.2068 

.1928 

-.2237 

57 

.063 

.250 

-.1588 

. -.1390 

-.1390 

-.1438 

-.1276 

: -.1680 

-.0554 

-.1837 

. .0232 

-.1896 

.1099 

-.2071 

.1949 

-.2264 

58 

.063 

.41 7 

-.1450 

-.1443 

-.1317 

. -.1321 

-.1323 

-.1559 

-.0657 

-.1779 

.0215 

-.1892 

.1171 

-.2077 

.1953 

-.2239 

59 

• .063 

-.583 

-.1400 

-.1403 

-.1322 

-.1300 

-.1230 

-.1496 

-.0601 

-.1714 

.0153 

-.1858 

.1 121 

-.2073 

.1923 

-.2232 

60 

.063 

.750 

-.1416 

-.1456 

-.1344 

-.1309 

-.1309 

-.1519 

-.0890 

-.1750 

-.0295 

-.1897 

.0509 

-.2080 

.1345 

-.2239 

61 

.063 

.875 

-.1464 

-.1347 

-.1^53 

-.1329 

-.1301 

-.1578 

-.0773 

-.1769 

-.0023 

-.1916 

.1034 

-.2110 

.2234 

-.2253 

62 

.375 

-.674 

-.0376 

.1127 

.0506 

.0035 

.1623 

-.0785 

.2203 

-.1339 

.2759 

-.1748 

.3703 

-.2049 

.5585 

-.2273 

63 

.250 

-.833 

-.0826 

.0286 

-.0133 

-.0507 

.0643 

-.1 155 

.0920 

-.1622 

.1472 

-.1919 

.2329 

-.2077 

.4858 

-.2169 
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TABLE X.-Continued 
(b) Concluded 


a = 


— 

— 


31. 

3 

36 3 

41.3 

46.3 

51.3 

56.3 

61.3 

Tube 

x'/i 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.934 

0.000 

1.5583 

-.1348 

1.6551 

-.2202 

n\6989 

-.2405 

1.7095 

-.2452 

1.7067 

-.2442 

1.6835 

-.2430 

1.6461 

-.2403 

2 

.868 

0.000 

1.4271 

-.1373 

1.5532 

-.1895 

1.6325 

-.2470 

1.6821 

-.2557 

1.7164 

-.2551 

1.7263 

-.2535 

1.7145 

-.2504 

3 

.802 

0.000 

1.2873 

-.1433 

1.4339 

-.1823 

1.5413 

-.2355 

1.6187 

-.2548 

1.6793 

-.2556 

1.7165 

-.2549 

1.7279 

-.2519 

4 

.688 

0.000 

1.0167 

-.2378 

1.2231 

-.2559 

1.3613 

-.2638 

1.4696 

-.2590 

1.5635 

-.2576 

1.6388 

-.2569 

1.6878 

-.2537 

5 

.688 

.066 

.8940 

-.2587 

1.1698 

-.2629 

1.3454 

-.2557 

1.4623 

-.2588 

1.5605 

-.2584 

1.6385 

-.2577 

1.6891 

-.2539 

6 

.732 

.143 

1.2226 

-.2148 

1.3763 

-.2511 

1.4867 

-.2540 

1.5708 

-.2581 

1.6366 

-.2585 

1.6838- 

-.2579 

1.7108 

-.2536 

7 

.790 

.156 

1 .3839 

-.2333 

1.5057 

-.2561 

1.5866 

-.2549 

1.6426 

-.2585 

1.6798 

-.2581 

1.6995 

-.2572 

1.7077 

-.2526 

8 

.850 

.170 

1.5278 

-.2530 

1.6095 

-.2583 

1.6525 

-.2554 

1.6740 

-.2582 

1.6804 

-.2580 

1.6659 

-.2569 

1.6494 

-.2519 

9 

.625 

0.000 

1,0248 

-.2423 

1.2009 

-.2597 

1.3235 

-.2580 

1.4250 

-.2588 

1.5191 

-.2583 

1.5997 

-.2580 

1.6563 

-.2548 

10 

.625 

077 

1,0474 

-.2506 

1.1954 

-.2583 

1.3155 

-.2546 

1.4174 

-.2570 

1.5064 

-.2584 

1.5830 

-.2579 

1.6399 

-.2537 

1 1 

.625 

.128 

1.0303 

-.2406 

1.1916 

-.2556 

1.3186 

-.2548 

1.4218 

-.2572 

1.51 12 

-.2591 

1.5881 

-.2586 

1.6433 

-.2539 

12 

.625 

.179 

.9030 

-.2399 

M649 

-.2533 

1.3159 

->.2542 

1.4233 

-.2571 

1.5140 

-.2589 

1.5912 

-.2586 

1.6464 

-.2540 

13 

.669 

.268 

1.2257 

-.2206 

1.3683 

-.2537 

1.4698 

-.2551 

1.5485 

-.2590 

1.61 14 

-.2597 

1.6638 

-.2596 

1.6877 

-.2552 

14 

.728 

.281 

1.3850 

-.2385 

1.4976 

-.2554 

1.5714 

-.2550 

1.6225 

-.2591 

1.6584 

-.2594 

1.6854 

-.2593 

^6865 

-.2546 

15 

.787 

.295 

1.5258 

-.2594 

1 .6000 

-.2573 

1.6369 

-.2554 

1.6547 

-.2588 

1.6574 

-.2592 

1.6529 

-.2585 

1.6304 

-.2534 

16 

.500 

0.000 

.9951 

-.2414 

1.1298 

-.2527 

1.2326 

-.2535 

1.3235 

-.2573 

1.4108 

-.2592 

1.4944 

-.2593 

1.5636 

-.2555 

17 

.500 

.151 

1 .0040 

-.2364 

1.1351 

-.2546 

1.2386 

-.2548 

1.3283 

-.2575 

1.4156 

-.2600 

1.4990 

-.2601 

1.5660 

-.2558 

18 

.500 

.251 

1.0220 

-.2361 

1.1468 

-.2529 

1.2518 

-.2544 

1.3405 

-.2575 

1.4267 

-.2600 

1.5089 

-.2604 

1.5723 

-.2561 

19 

.500 

.351 

1.0429 

-.2370 

1.1586 

-.2523 

1.2654 

-.2540 

1.3558 

-.2571 

1.4401 

-.2595 

1.5207 

-.2596 

1.5818 

-.2553 

20 

.500 

.452 

.9175 

-.2403 

1.1253 

-.2529 

1.2588 

-.2530 

1.3619 

-.2560 

1.4512 

-.2574 

1.5311 

-.2569 

1.5930 

-.2527 

21 

.544 

.518 

1.2305 

-.2210 

1.3496 

-.2531 

1.4357 

-.2534 

1.5090 

-.2566 

1.5702 

-.2565 

1.6172 

-.2563 

1.6513 

-.2536 

22 

.603 

.531 

1.3855 

-.2381 

1.4797 

-.2527 

1.5428 

-.2525 

1.5927 

-.2550 

1.6280 

-.2549 

1.6481 

-.2548 

1.6580 

-.2520 

23 

.662 

.545 

1.5180 

-.2632 

1.5795 

-.2560 

1.6103 

-.2532 

1.6288 

-.2553 

1.6349 

-.2549 

1.6244 

-.2539 

1 .6080 

-.2507 

24 

.375 

0.000 

.9490 

-.2361 

1.0468 

-.2472 

1.1279 

-.2536 

1.2032 

-.2574 

1.2853 

-.2597 

1.3762 

-.2603 

1.4554 

-.2557 

25 

.375 

.225 

.9588 

-.2355 

1.0568 

-.2533 

1.1379 

-.2550 

1.2125 

-.2579 

1.2945 

-.2608 

1.3847 

-.2612 

1.4624 

-.2567 

26 

.375 

.374 

.9708 

-.2353 

1.071 1 

-.2522 

1.1536 

-.2536 

1.2279 

-.2570 

1.3087 

-.2593 

1.3991 

-.2594 

1.4748 

-.2543 

27 

.375 

.524 

.9974 

-.2361 

1 .0888 

-.2516 

1.1745 

-.2526 

1.2513 

-.2545 

1.3326 

-.2563 

1.4183 

-.2561 

1.4942 

-.2524 

28 

.375 

.674 

.8886 

-.2379 

1.0727 

-.2509 

1.1715 

-.2521 

1.2584 

-.2537 

1.3465 

-.2560 

1.4336 

-.2571 

1.5083 

-.2549 

29 

.419 

.768 

1.1728 

-.2206 

1.2643 

-.2544 

1.3371 

-.2543 

1 .4049 

-.2569 

1.4722 

-.2575 

1.5345 

-.2587 

1.5750 

-.2563 

30 

.478 

.781 

1.3383 

-.2382 

1.41 15 

-.2548 

1.4645 

-.2543 

1.51 14 

-.2565 

1.5541 

-.2572 

1.5893 

-.2582 

1.6025 

-.2556 

31 

.537 

.795 

1.4808 

-.2628 

1.5250 

-.2570 

1.5502 

-.2542 

1.568T" 

-.2564 

1.5821 

-.2565 

1.5886 

-.2575 

1.5715 

-.2544 

32 

.381 

.843 

1.0723 

-.2210 

1.1441 

-.2547 

1.2092 

-.2549 

1.2757 

-.2574 

1.3542 

-.2577 

1.4246 

-.2588 

1.4750 

-.2561 

33 

.440 

.856 

1.2646 

-.2361 

1.3286 

-.2553 . 

1.3773 ■ 

-.2548 

■ 1.4240 

-.2573 

1.4754 

-.2576 

1.5170 

-.2582 

1.5360 

-.2553 

34 

.500 

.870 

1.4340 

-.2621 

1.4735 

-.2575 

1.4968 1 

-.2548 

' 1.5151 , 

-.2569 , 

1.5358 • 

-.2570 

1.5449 

-.2578 

• 1.5304 

-.2542 

35 

.375 

.958 

.6940 ■ 

-.2577 

.9188 

-.2552 ' 

1.0104 ' 

-.2531 

1.0495 

-.2543 , 

1.1264 

-.2553 

1.1908 

-.2554 

1.2396 

-.2512 

36 

.250 

0.000 

.7594 


.8163 


.8622 


.9055 


.9675 


1 .0669 


1.1771 


■ 37 

.250 

.250 

.7799 

-.2350 

.8321 

-.2526 

.8740 

-.2546 

.9153 

-.2576 

.9753 

-.2605 

1.0825 

-.2612 

1.1921 

-.2569 

38 

.250 

.417 

.7874 

-.2349 

.8383 

-.2519 

.8818 

-.2526 

.9230 

-.2560 

.9849 

-.2570 

1.0975 

-.2558 

1.2105 

-.2457 

39 

.250 

.583 

.8067 

-.2348 

.8553 

-.2515 

.9008 

-.2526 

.9452 

-.2545 

1.0126 

-.2571 

1.1262 

-.2581 

1.2385 

-.2553 

40 

.250 

.750 

.7784 

-.2363 

.8293 

-.2532 

.8850 

-.2542 

.9353 

-.2569 

1.0176 

-.2587 

1.1367 

-.2593 

1.2452 

-.2566 

41 

.250 

.833 

.6238 

-.2384 

.7063 

-.2530 

.7960 

-.2545 

.8561 

-.2557 

.9715 

-.2568 

1.1043 

-.2574 

1.21 17 

-.2548 

42 

.250 

.875 

.6025 

-.2433 

.8180 

-.2559 

.8456 

-.2554 

.8924 

-.2567 

1.0470 

-.2580 

1.1606 

-.2585 

1.2464 

-.2551 

43 

.250 

.917 

.7793 

-.2446 

.8065 

-.2549 

.8413 

-.2549 

.9058 

-.2562 

1.0572 

-.2571 

1.1517 

-.2577 

1.2264 

-.2546 

44 

.250 

■ .958 

.6866 

-.2494 

.7387 

-.2556 

.7956 

-.2552 

.8736 

-.2558 

1.0018 

-.2571 

1.0839 

-.2575 

1.1471 

-.2540 

45 

.188 

0.000 

.2380 

-.2336 

.2739 

-.2456 

.3202 

-.2582 

.4315 

-.2579 

.6253 

-.2596 

.9001 

-.2604 

1.1066 

-.2551 

46 

.188 

.250 

.2339 

-.2350 

.2709 

-.2522 

.3182 

-.2555 

.4416 

-.2579 

.6723 

-.2604 

.8855 

-.2610 

1.0568 

-.2549 

47 

.188 

.417 

.2357 

-.2342 

.2768 

-.2505 

.3282 

-.2519 

• .4591 

-.2563 

.7017 

-.2550 

.9157 

-.2526 

1.0938 

-.2436 

48 

.188 

.583 

I .2340 

-.2344 

.2799 

-.2504 

.3370 

-.2517 

.4790 

-.2533 

.7252 

-.2550 

.9438 

-.2569 

1.1305 

-.2541 

49 

.188 

.750 

, .2029 

-.2358 

.2586 

-.2526 

.3370 

-.2541 

.4891 

-.2568 

.7601 

-.2583 

.9662 

-.2591 

1.1536 

-.2567 

50 

' .125 

, 0.000 

I .2552 

-.2351 

.3135 

-.2497 

.3979 

-.2543 

.4982 

-.2567 

.9393 

-.2589 

■ 1.0350 

-.2598 

1.1 154 

-.2548 

51 

■ .125 

! .250 

.2555 

-.2346 

.3159 

-.2516 

.4053 

-.2552 

.51 31 

-.2578 

.9872 

-.2603 

1.0454 

-.2606 

1.1243 

-.2526 

52 

.125 

.417 

.2571 

-.2342 

.3249 

-.2504 

.4199 

-.2520 

.5293 

■ -.2571 

.9982 

-.2546 

1.0569 

-.2521 

1 . 1 355 

-.2421 

53 

I .125 

' .583 

.2559 

-.2345 

.3302 

-.2504 

' .4334 

-.2509 

.5334 

-.2528 

.9983 

-.2543 

1.0606 

-.2563 

1 . 1 400 

-.2528 

i 54 

, .125 

1 .750 

.2145 

-.2361 

! .3189 

-.2526 

.4445 

-.2536 

.5346 

-.2566 

.9954 

-.2583 

1.0593 

-.2590 

1.1371 

-.2563 

i 55 

.125 

.958 

.4492 

-.2486 

■ .5117 

-.2565 

.6067 

-.2558 

.7653 

-.2566 

.8906 

-.2572 

.9759 

-.2576 

1.0459 

-.2539 

56 

.063 

0.000 

.2699 

-.2302 

I .3446 

-.2423 , 

, .4497 : 

: -.2481 

.6157 

-.2552 

.8920 ■ 

' -.2584 

.9613 , 

-.2593 

1.0290 

-.2549 

57 

.063 

.250 

.2705 

-.2335 

, .3485 

-.2507 

.4586 ! 

; -.2546 

; .6286 

-.2575 

.9010 

' -.2599 

.9687 

-.2601 

1.0356 

-.2513 ■ 

58 

.063 

.417 

.2711 , 

-.2345 i 

[ .3566 

-.2504 : 

1 .4732 1 

1 -.2527 

.6505 

-.2577 

.9003 

-.2551 , 

, .9708 

: -.2530 

1 .0388 

-.2431 • 

59 

.063 

-.583 

.2693 

-.2345 

.3621 

-.2504 : 

! .4874 

-.2506 

.7380 

^ -.2528 

.9051 ; 

; -.2544 1 

1 .9763 

-.2561 

, 1.0465 . 

-.2523 ; 

60 

.063 

.750 

.2284 

-.2359 

.3619 

-.2523 I 

I .5026 

-.2533 

.8663 

-.2565 

.9015 1 

-.2583 

! .9710 

-.2590 

1 1.0411 . 

-.2559 1 

61 

.063 

.875 

.3251 

-.2395 

.4339 

-.2556 ; 

.5823 

-.2555 

.7883 1 

1 -.2565 

.8730 1 

-.2575 

.9522 

-.2582 

1 1.0174 

-.2543 1 

62 

.375 

-.674 

.8917 

; -.2249 ^ 

1.0712 

-.2355 

1.1675 

-.2386 

1 1.2520 

-.2398 

1.3422 1 

-.2413 

! 1.4289 

-.2422 

[ 1.5034 ; 

-.2404 1 

63 

.250 

-.833 

.6149 

! -.2266 

.6998 

-.2386 , 

.7910 

-.2418 

1 .8527 

-.2431 1 

.9703 1 

-.2436 i 

1 1.1002 

-.2442 

I 1.2076 , 

-.2419 : 


80 L 


TABLE X. -Continued 
(c) M = 2.86 


_ 1 

« = I 

Tube 

x/l: 


zM 1 

0.0 1 

5.0 1 

10.0 1 

15.0 1 

20.0 1 

25.0 1 

y/b/2 

Windward 

Leeword 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 


I^KI 

RliTtia 

.1613 

.3920 

.2573 

.2586 

.3870 

.147”9 

.5406 

.0632 

mmi u ai 

Hsgan 

■EOniHI 


mwAvliM 




tiksTiiia 

.1559 

.3882 

.2517 

.2548 

.3819 

.1445 

.5366 

.0595 

mi 1 iiBi 


.9386 






raiifiti 

.1544 

.3853 

.2508 

.2522 

.3813 

.1427 

.5'353 

.0579 

.7204 

-.0031 

.9361 






Mtliltl 

-.0306 

.0943 

.0189 

.0197 

.0934 

-.0367 

.1873 

-.0772 

.3079 

-.1034 

.4556 

-.1206 

mmBmt 




Hiiaa 

-.0418 

.0732 

.0044 

.0048 

.0727 

-.0472 

.1579 

-.0845 

1 mai 




KKI^EBI 



IW^Mi 

mam 

.1768 

.4389 

.2895 

.2897 

.4393 

.1640 

.5996 

.0668 

.7736 

-.0033 

.9691 

-.0546 

1.1065 

-.0839 



ma 

.1794 

.4508 

.2942 

.2940 

.4485 

.1664 

.6315 

.0687 

.8226 

-.0013 

1 .0245 

-.0510 

1.2185 

-.0753 

on 

.850 1 

.170 

.1856 

.4593 

.3002 

.3006 

.4546 

.1716 

.6446 

.0734 

.8950 

.0031 

1.1162 

-.0401 

1.3388 

-.0628 




-.0408 

.0828 

.0081 

.0094 

.0819 

-.0461 

.1749 

-.0857 


-.1113 

.441 6 


HUB! 


no 1 

.625 

.077 

-.0486 

.0675 

-.0020 

-.0019 

.0667 

-.0536 

.1530 

-.0904 

M L LJ> ■! 




m.ULBi 

maaajm 

msm 

.625 

.128 

-.0413 

.0801 

.0088 

.0089 

.0800 

-.0467 

.1662 

-.0867 

m fciii ■! 

MBUIl 

.3869 

-.1266 

.4845 

-.1220 1 

KM 


mam 

-.0349 

.0969 

.0189 

.0190 

.0972 

-.0406 

.1846 

-.0819 

.2833 

-.1069 

.3855 

-.1238 



rai 



.1768 

.4489 

.2918 

.2917 

.4483 

.1636 

.6313 

.0669 

.8297 

-.0026 

1 .0044 

-.0523 

1.1027 

-.0763 

IKEB 

M4:| 

■^n 

.1787 

.4512 

.2931 

.2933 

.4494 

.1651 

.6346 

.0684 

.8713 

-.0014 

1.0790 

-.0478 

i .2366 

-.0688 




.1831 

.4578 

.2981 

.2988 

.4548 

.1695 

.6416 

.0724 

.9116 

.0032 

1.1742 

-.0340 

1.3740 

-.0635 , 

16 

.500 

0.000 

-.0424 

.0796 

.0064 

.0068 

.0797 

-.0479 

.1714 

-.0869 

.2903 

-.1115 

.4367 

-.1153 

.5751 

-.1178 

17 

.500 

.151 

-.0463 

.0730 

.0029 

.0027 

.0737 

-.0518 

.1587 

-.0907 

.2667 

-.1150 

.4059 

-.1159 

.5627 

-.1175 1 

18 

.500 

.251 

-.0410 

.0922 

.0115 

.0116 

.0930 

-.0484 

.1843 

-.0891 

.2854 

-.1142 

.4050 

-.1201 

.5377 

-.1191 1 

19 

.500 

.351 

-.0410 

.0966 

.0129 

.0139 

.0958 

-.0466 

.1991 

-.0876 

.3060 

-.1123 


-.1262 

.5125 


20 



-.0314 

.1063 

.0219 

.0233 

.1049 

-.0370 

.2100 

-.0789 

.3279 

-.1048 


-.1218 

.4326 


21 

.544 

.518 

.1785 

.4473 

.2895 

.2910 

.4476 

.1638 

.6340 

.0666 

.8805 

-.0029 

1.0246 

-.0486 

1.1046 

-.0700 

22 

mA*%m 


.1798 

■ .4496 

.2907 

.2931 

.4494 

.1648 

.6376 

.0680 

.8991 

-.0015 

1.1241 

-.0417 


-.0644 

23 


mmm 

.1835 

.4553 

.2939 

.2976 

.4513 

.1686 

.6416 

.07r9 

.9123 

.0029 

1 .2279 

-.0253 

1.3927 

-.0660 

24 

mfim 

■imitff 

-.0428 

.0795 

.0065 

.0066 

.0806 

-.0481 

.1724 

-.0873 

.2916 

-.1 119 

.4337 

-.1135 

.5744 

-.1173 

25 


■^1 

-.0461 

.0788 

.0064 

.0063 

.0808 

-.0513 

.1661 

-.0919 

.2740 

-.1168 

.4120 

-.1150 

.5779 

-.1175 

26 


mssM 

-.0450 

.0927 

.0091 

.0100 

.0919 

-.0503 

.1946 

-.0917 

.3000 

-.1170 

■Ktllil.B 

-.1165 

.5723 

-.1186 

mm 


■1^1 

-.0421 

.0949 

.0112 

.0118 

.0945 

-.0483 

.1996 

-.0897 

.3212 

-.1153 

.4244 

-.1224 

.5627 

-.1209 

28 

.375 

.674 

-.0339 

.1013 

.0183 

.0189 

.1009 

-.0407 

.2061 

-.0812 

.3356 

-.1061 

.3919 

-.1213 

.4706 

-.1297 

29 

Kmi 


.1777 

.4442 

.2882 

.2894 

.4449 

.1625 

.6325 

.0664 

.8841 

-.0032 

1 .0206 

-.04'58 

1.0909 

-.0678 

30 

.478 

.781 

.1802 

.4466 

.2907 

.2918 

.4475 

.1641 

.6364 

.0681 

.9010 

-.0013 

1.1333 

-.0380 

1.2431 

-.0626 

31 

\WtSH9M 

mn.TJ 

.1837 

.4508 

.2938 

.2957 

.4507 

.1676 

.6412 

.0716 

.9131 

.0024 





32 

.381 

.843 

.1760 

.4408 

.2854 

.2876 

.4419 

.1608 

.6269 

.0648 

.8755 

-.0044 




Miu.ual 

33 

.440 

.856 

.1797 

.4467 

.2894 

.2924 

.4469 

.1649 

.6344 

.0682 

.8990 

-.0015 

■KIW 



-.0630 

mm 

mm 

ii^Ma 

.1849 

.4525 

.2955 

.2976 

.4534 

.1693 

.6420 

.0723 

.9154 

.0027 

1.2421 

-.0212 

1 1.3760 

-.0669 

mvm 

mm 

imjaa 

-.0303 

.0724 

.0065 

.0051 

.0738 

-.0390 

.1633 

-.0752 

\ma 1 1 iiB 


\ma 1 Ml ■ 

IMIM 





im&m 














1 


■waa 

■waa 

-.0544 

.0656 

-.0041 

-.0047 

.0673 

-.0594 

.1504 

-.0978 

.2552 

-.1094 

.3891 

-.1136 

.5420 

-.1176 


maa 

iHtJ 

-.0530 

.0789 

-.0015 

-.0010 

.0786 

-.0588 

.1776 

-.0968 

.2803 

-.1066 

.3999 

-.1128 

.5484 

-.1178 ■ 

mm 

wmm 


-.0494 

.0816 

.0019 

.0011 

.0823 

-.0561 

.1844 

-.0945 

.3039 

-.1041 

.4183 

-.1112 

.5664 

-.1169 

EEH 

maa 

im^m 

-.0470 

.0858 

.0055 

.0054 

.0859 

-.0534 

.1890 

-.0928 

.3172 

-.1095 

.4095 

-.1152 

.5336 

-.1183 

I 41 

pgaa 


-.0562 

.0577 

-.0123 

-.0108 

.0566 

-.0617 

.1400 

-.0966 

.2291 

-.1135 

.2643 

-.1190 

.3445 

-.1214 

lEM 

wmm 


-.0532 

.0563 

-.0089 

-.0098 

.0576 

-.0603 

.1358 

-.0954 

.2139 

-.1147 

.2371 

-.1205 

.3111 

-.1220 

Iem 

■Bara 

iKia 

-.0389 

.0658 

-.0002 

-.0019 

.0679 

-.0461 

.1558 

-.0821 

.2641 

-.1049 

.3088 

-.1167 

.3870 ' -.1215 

44 

.250 

.958 

-.0254 

.0672 

.0150 

.0126 

.0704 

-.0330 

.1555 

-.0731 

.2802 

-.0983 

.3730 

-.1122 

.4524 1 -.1212 

45 

.188 

0.000 

-.1000 

-.0782 

-.1044 

-.1047 

-.0797 

-.1052 

-.0386 

-.1042 

.0184 

-.1057 

.0931 

-.1 115 

.1804 : -.1165 

46 

.188 

.250 

-.0940 

-.0818 

-.1020 

-.1015 

-.0826 

-.0968 

-.0425 

-.1049 

.0186 

-.1073 

.1033 

-.1125 

.1901 -.1169 

47 

.188 

.417 

-.0829 

-.0746 

-.0915 

-.0930 

-.0758 

-.0856 

-.0296 

-.0965 

.0288 

-.1038 

.1049 

-.1114 

.1927 -.1169 

48 

.188 

.583 

-.0788 

-.0749 

-.0893 

-.0900 

-.075'5 

-.0820 

-.0269 

-.0929 

.0387 

-.1006 

1 .1144 ; -.1094 .1995 -.1157 

49 

.188 

.750 

-.0794 

-.0753 

-.0931 

-.0943 

-.0765 

-.0819 

-.0274 

-.0935 

.0424 

! -.1032 

1 .1052 1 -.1117 ' .1807 -.1169 

50 

.125 

0.000 

-.0969 

-.0863 

-.1097 

-.1113 

-.0873 

-.1008 

-.0461 

-.1018 

.0117 

1 -.1046 

1 .0861 -.1109 .1739 -.1158 

51 

.125 

.250 

-.0891 

-.0882 

-.0850 

-.0852 

-.0866 

-.0938 

-.0475 

-.1031 

.0158 

1 -.1069 

1 .0985 -.1117 .1847 -.1161 

52 

.125 

.417 

-.0809 

-.0811 

-.0766 

-.0792 

-.0809 

-.0842 

-.0360 

-.0957 

.0219 : -.1040 , .0984 -.1114 .1888 -.1169 

53 

.125 

.583 

-.0753 

-.0792 

-.0754 

-.0764 

-.0784 

-.0792 

-.0306 

-.0908 

.0338 ' -.0'991 .1098 -.1074 .1950 -.1133 

54 

.125 

.750 

-.0780 

-.0817 

-.0784 

-.0789 

-.0819 

-.0809 

-.0342 

-.0934 

.0327 : -.1036 , .0925 -.1120 .1659 -.1173 

55 

.125 

.958 

1 -.0238 1 .0572 

.0131 

.0098 

.0600 

-.0343 

.1337 

-.0593 

.2191 ' -.0932 1 .2732 -.1147 .3590 -.1211 

56 

.063 

0.000 

-.0947 

-.0888 

-.1057 

-.1080 

-.0895 

-.0979 

-.0492 

-.0999 

.0080 ! -.1046 .0811 -.1115 .1680 -.1166 

57 

.063 

.250 

-.0913 

-.0891 

-.0840 

' -.0840 

-.0881 

1 -.0947 i -.0493 ' -.1042 

.0150 -.1080 .0950 -.1124 .1808 -.1170 

58 

.063 

.417 

-.0807 

-.0825 

-.0770 

-.0775 

-.0817 

-.0838 

I -.0394 

-.0954 

.0182 -.1041 . .0943 -.1108 .1853 -.1162 

59 

.063 

.583 

-.0775 

-.0817 

-.0761 

-.0766 

-.0814 

-.0804 

1 -.0340 

-.0923 

.0294 , -.1013 .1042 -.1097 .1888 -.1159 

60 

.063 

.750 

-.0769 

-.0833 

-.0756 

I -.0762 

-.0827 

-.0803 

1 -.0391 

-.0917 

.0227 ' -.1024 .0774 1 -.1101 .1485 -.1151 

61 

.063 

.875 




I 


1 

62 ^375 

-.674 

-.0304 1 .0943 

.0174 

.0172 .0987 

1 -.0376 ; .2031 ‘ -.0756 .3313 -.0988 .3880 -.1140 .4716 -.1214 

63 1 .250 

-.833 

1 -.0524 , .0524 

-.0120 

-.0137 .0563 

, -.0616 ; .1395 , -.0940 .2292 -.1094 .2685 -.1155 .3500 -.1176 


TABLE X. -Continued 
(c) Concluded 


I ' ; 300 300 ^ mo 400 mo 500 509 

Tube x/i y/b/2 . Windward Leeward Windward Leeword Windward Leeward Windward Leeward Windward Leeward Windward Leeward Windward Leeward 
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TABLE X.-Continued 
(d) Concluded 


- ' I I [ 

Tube, ,rX/Z y/b/2 Windward Leeward Windward Leeward .Windward- Leeward 'Windward Leeward Windward Leeward Windward Leeword Windward Leeward 







TABLE X.— Continued 
(e) M = 4.60 



^ ^ — 1 

Tube 

x'/J 


-5.0 1 

0.0 1 

5.0 1 

10.0 1 

15.0 

20.0 

25.0 1 

y/b/2 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

Windward 

Leeward 

1 

.934 

0.000 

.1292 

.3263 

.1985 

.2117 

.3204 

.1281 

.4625 

.0654 

.6256 

.0272 

.8048 

.0036 

1.0186 

-.0094 

? 

.868 

0.000 

.1123 

.3211 

.1893 

.2039 

.3085 

.1175 

.4517 

.0528 

.6164 

.0137 

.8003 

-.0115 

1.0126 

-.0244 

3 

.802 

0.000 

.1104 

.3183 

.1879 

.2020 

.3071 

.1152 

.4501 

.0509 

.6151 

.0116 

.7989 

-.0136 

1.0091 

-.0267 

4 

.688 

0.000 

.0139 

.0789 

.0306 

.0336 

.0758 

.0048 

.1446 

-.0156 

.2399 

-.0272 

.3622 

-.0336 

.5168 

-.0336 

5 

.688 

.066 

.0118 

.0745 

.0268 

.0308 

.0699 

.0026 

.1355 

-.0178 

.2257 

-.0290 

.3386 

-.0349 

.4715 

-.0353 

6 

.732 

.143 

.1195 

.3499 

.2064 

.2213 

.3365 

.1246 

.4949 

.0542 

.6765 

.0116 

.8547 

-.0148 

1.0391 

-.0275 

7 

.790 

.156 

.1214 

.3537 

.2099 

.2246 

.3404 

.1268 

.4993 

.0561 

.6879 

.0128 

.8970 

-.0139 

1 .0908 

-.0260 

8 

.850 

.170 

.1267 

.3619 

.2156 

.2307 

.3471 

.1321 

.5070 

.0612 

.6966 

.0172 

.9229 

-.0097 

1.1715 

-.0200 

9 

.625 

0.000 

.0012 

.0639 

.0160 

.0190 

.0584 

-.0088 

.1279 

-.0258 

.2226 

-.0346 

.3445 

-.0364 

.4970 

-.0357 

10 

.625 

.077 

.0046 

.0600 

.0142 

.0212 

.0556 

-.0044 

.1227 

-.0224 

.2141 

-.0322 

.3285 

-.0348 

.4702 

-.0348 

1 1 

.625 

.128 

.0079 

.0717 

.0190 

.0269 

.0653 

-.0007 

.1395 

-.0204 

.2324 

-.0307 

.3445 

-.0350 

.4741 

-.0348 

12 

.625 

.179 

.0137 

.0802 

.0256 

.0350 

.0739 

.0062 

.1503 

-.0154 

.2536 

-.0273 

.3650 

-.0336 

.4867 

-.0342 

13 

.669 

.268 

.1186 

.3498 

.2067 

.2200 

.3360 

.1229 

.4967 

.0532 

.6832 

.0106 

.8986 

-.0155 

1.0815 

-.0267 

14 

.728 

.281 

.1190 

.3523 

.2087 

.2217 

.3377 

.1236 

.4986 

.0543 

.6861 

.0112 

.9094 

-.0145 

1.1398 

-.0247 

18 

.787 

.295 

.1239 

.3580 

.2134 

.2267 

.3426 

.1289 

.5042 

.0593 

.6933 

.0163 

.9214 

-.0100 

1.2120 

-.0180 

16 

.500 

0.000 

.0021 

.0583 

.0114 

.0175 

.0533 

-.0077 

.1224 

-.0242 

.2172 

-.0324 

.3394 

-.0334 

.4913 

-.0336 

17 

.500 

.151 

.0043 

.0619 

.0136 

.0205 

.0566 

-.0056 

.1288 

-.0231 

.2201 

-.0313 

.3316 

-.0324 

.4708 

-.0326 

18 

.500 

.251 

.0053 

.0663 

.0149 

.0219 

.0604 

-.0048 

.1379 

-.0223 

.2439 

-.0316 

.3613 

-.0324 

.4885 

-.0324 

19 i .500 

.351 

.0071 

.0706 

.0185 

.0248 

.0643 

-.0025 

.1420 

-.0208 

.2482 

-.0302 

.3826 

-.0327 

.5038 

-.0328 

20 .500 

.452 

.0147 

.0881 

.0320 

.0385 

.0811 

.0077 

.1581 

-.0139 

.2630 

-.0268 

.3993 

-.0333 

.5100 

-.0344 

21 .544 

.518 

.1174 

.3475 

.2076 

.2182 

.3352 

.1208 

.4958 

.0521 

.6814 

.0095 

.9013 

-.0156 

1.1213 

-.025“3 

1 22 ' .603 : .531 

.1189 

.3504 

.2091 

.2203 

.3367 

.1226 

.4980 

.0534 

.6841 

.0109 

.9079 

-.0148 

1.1871 

-.0232 , 

23 .662 

.545 

.1230 

.3571 

.2140 

.2265 

.3419 

.1275 

.5026 

.0585 

.6883 

.0153 

.9154 

-.0105 

1.2546 

-.0149 

24 .375 

0.000 

.0010 

.0570 

.01 1 1 

.0158 

.0522 

-.0091 

.1213 

-.0253 

.2166 

-.0307 , .3406 

-.0319 

.4899 

-.0326 

25 .375 

.225 

.0002 

.0620 

.0118 

.0173 

.0561 

-.0099 

.1332 

-.0259 

.2287 

-.0311 , .3386 

-.0323 

.4759 

-.0329 

26 .375 ; .374 

0.0000 

.0640 

.0124 

.0171 

.0572 

-.0099 

.1353 

-.0262 

.2419 

-.0318 1 .3725 ; -.0326 .5009 

-.0333 

27 .375 ' .524 

.0008 

.0670 

.0142 

.0197 

.0601 

-.0082 

.1389 

-.0256 

.2460 

-.0340 1 .3845 -.0347 ! .5199 

-.0353 

28 .375 .674 

.0153 

.0795 

.0253 

.0355 

.0727 

.0078 

.1507 

-.0143 

.2585 

-.0260 .3966 -.0322 .5203 

-.0336 

29 .419 .768 

.1179 

.3492 

.2081 

.2188 

.3373 

.1205 

.4988 

.0507 

.6884 

.0084 .9073 -.0167 1.1332 

-.0252 

30 .478 .781 

.1203 

.3524 

.2107 

.2217 

.3404 

.1228 

.5025 

.0527 

.6925 

.0103 .9158 -.0148 1.2102 

-.0219 

31 .537 .795 

.1244 

.3574 

.2154 

.2262 

.3451 

.1274 

.5073 

.0577 

.6976 

.0154 .9245 -.0104 1.2829 

-.0125 

! 32 .381 .843 

.1167 

.3481 

.2062 

.2176 

.3348 

.1191 

.4961 

.0493 

.6854 

.0074 .9019 -.0170 1.1104 

-.0248 

: 33 .440 .856 

.1194 

.3537 

.2101 

.2219 

.3395 

.1226 

.5011 

.0526 

.6921 

.0101 .9154 -.0151 1.2042 

-.0217 

34 .500 .870 

.1248 

.3597 

.2154 

.2272 

.3454 

.1276 

.5086 

.0571 

.7003 

.0145 .9278 -.0110 1.2861 

-.0122 

35 .375 .958 

.0167 

.0616 

.0238 

.0246 

.0597 

.0021 

.1266 

-.0135 

.2224 

-.0219 .3417 -.0263 .5098 , -.0283 

36 .250 0.000 
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37 .250 .250 

-.0034 

.0519 

.0070 

.0091 

.0468 

-.0153 : .1191 

-.0279 .2106 

-.0308 .3141 -.0324 .4432 -.0333 

38 .250 .417 

-.0029 

.0534 

.0074 

.0092 

.0477 

,-.0152 .1223 

-.0269 , .2243 

-.0302 .3489 -.0320 .4695 -.0330 

39 .250 .583 

-.0020 

.0566 

.0097 

.0119 

.0516 -.0138 .1262 

-.0264 .2297 

-.0298 .3639 -.0318 .4971 -.0328 

40 .250 .750 

.0030 

.0620 

.0131 

.0165 

.0566 -.0094 .1323 

-.0249 .2375 

-.0300 .3728 -.0317 .5085 -.0328 

41 .250 .833 

.0030 

.0517 

.0091 

.0159 

.0471 -.0082 .1134 , -.0257 .2068 

-.0328 .3187 -.0352 .3962 -.0363 

42 .250 .875 

-.0007 

.0523 

.0109 .0119 

.0492 -.0128 .1149 -.0267 .2030 

-.0329 .3033 -.0341 .3584 -.0350 

43 .250 .917 

.0036 

.0541 

.0111 , .0170 

.0507 -.0073 ■ .1177 , -.0247 .2119 -.0330 .3266 -.0361 .4124 -.0376 

44 .250 .958 

.0074 

.0499 

.0148 ' .0170 

.0473 -.0034 .1081 -.0208 .1962 ' -.0300 .3133 -.0342 .4539 -.0359 

; 45 , .188 I 0.000 

-.0176 

-.0202 

-.0189 1 -.0269 

-.0117 , -.0327 .0048 -.0342 .0321 -.0344 .0835 -.0355 .1617 -.0361 

46 .188 .250 

-.0185 

1 -.0229 1 -.0215 ‘ -.0301 

-.0150 ' -.0330 .0037 -.0346 .0342 -.0351 .0895 -.0366 .1743 -.0372 

: 47 1 .188 . .417 

-.0156 

: -.0223 , -.0194 

-.0293 

-.0147 , -.0301 .0042 -.0312 .0402 -.0330 .1049 -.0348 .1881 -.0359 

48 ^188 .583 

-.0153 1 -.0219 -.0197 

-.0296 

-.0141 ' -.0297 .0054 , -.0306 .0413 -.0320 .1128 -.0344 .2032 -.0356 

49 , .188 .750 

-.0188 -.0232 

-.0226 

-.0307 i -.0163 -.0321 .0036 -.0327 .0420 -.0341 .1126 -.0359 .2055 -.0373 

1 50“ 1 .125 : 0.000 

-.0181 , -.0274 

-.0218 

-.0327 

-.0188 . -.0330 -.0050 , -.0333 .0226 -.0331 .0745 -.0344 .1534 -.0350 

f3T~rT25^T50“ 

-.0140 -.0250 

-.0160 

-.0278 

-.0166 -.0290 -.0020 ' -.0311 .0270 -.0321 .0812 -.0334 .1659 -.0337 

52 

.125 

.417 

-.0125 

-.0256 

-.0142 

-.0267 

-.0181 -.0277 , -.0033 -.0306 , .0323 -.0326 .0955 -.0343 .17'68" -.0352 

53 

.125 

.583 

-.0054 

-.0182 

-.0073 

-.0192 

-.0100 ‘ -.0195 ■ .0054 -.0217 ^ .0399 -.0237 .1073 -.0255 .1942 -.0264 

54 

.125 

.750 

-.0137 

-.0265 

-.0162 

-.0288 

-.0187 -.0285 , -.0034 -.0306 , .0329 -.0325 .1037 -.0345 .1909 -.0360 

55 

.125 

.958 

.0035 

.0390 

.0110 

.0123 

.0379 

1 -.0078 . .0914 , -.0238 i .1756 , -.0308 .2796 -.0348 .3619 -.0365 

56 

.063 

0.000 

-.0181 

-.0300 

-.0209 

-.0327 

-.0215 

-.0332 : -.0093 -.0339 ioTSS ^343 ^0704 -.0356 T493 -.0360 

57 

.063 

.250 

-.0156 

-.0286 

-.0168 

-.0286 

-.0195 

-.0309 1 -.0075 1 -.0335 : .0214 , -.0345 .0777 -.0356 .1606 -.0363 

58 

.063 

.417 

-.0122 

-.0270 

-.0135 

-.0252 

-.0179 

-.0271 1 -.0045 ' -.0303 ' .0306 1 -.0321 - .0907 -.0328 .1695 -.0339 

59 

.063 

.583 

-.0130 

-.0276 

-.0146 

-.0264 

-.0186 

-.0276 , -.0051 

1 -.0304 .0298 1 -.0325 , .1018 -.0343 .1857 -.0355 

60 

.063 

.750 

-.0007 

-.0211 

-.0029 

-.0206 

-.0065 

-.0212 ! .0030“ 

-.0239 : .0306 -.0255 - .0973 -.0269 .1770 -.0284 

61 

.063 

.875 
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62 

.375 

-.674 

.0318 

.0787 

.0378 

.0506 

.0776 

1 .0252 1 .1497 1 .0048 .2585 , -.0075 , .3977 -.0138 .5159 -.0156 

63 

.250 

-.833 

.0188 

.0503 

.0221 

.0238 

.0537 

1 .0015 1 .1120 1 -.0142 . .2068 i -.0217 ^ .3210 -.0239 .4030 -.0250 



1 1 

' 300 

' 35.0 

Tube Yi'/l y/b/2 

Windward ' Leeward 

Windward Leeward 

1 .934 ' 0.000 

1.2589 

-.0145 

1.4972 

2 .868 0.000 

1.2541 

-.0297 

1.4385 


TABLE Xr Concluded 
(e) Concluded 


I 400 ^ 400 500 500 600 

Windward Leeward Windward ; Leeward Windward Leeward Windward Leeward Windward Leeward 

:01T4 1.8376 
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(a) Photograph of models. 

Figure 1 Models and sting assembly. 


L-81-155 





(c) Basic sting dimensions. All dimensions in centimeters unless otherwise indicated. 


Figure 1 .- Concluded. 












(a) Pressure instrumentation windward. 


(b) Pressure instrumentation leeward. 

L-81-756 



Figure 3.- Model installation photographs 
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Figure 6.- Continued 
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Figure 6.- Continued 
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2-D Theory 


Primed symbols are leeward data 
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(b) Spanwise pressure distributions. 
Figure 8.- Concluded. 
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(a) Continued. 


Figure 12 


Continued 








(b) Concluded. 
Figure 12.- Continued. 
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(C) 

Figure 12 


M = 2.86. 

.- Continued. 
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(c) Continued. 
Figure 12.- Continued. 
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a. deg 

(c) Concluded, 
Figure 12,- Continued. 
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(d) M = 3.50. 


Figure 12.- Continued. 
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(d) Concluded. 
Figure 12.- Continued. 
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Figure 13.- Continued. 
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(b) M = 2.16. 
Figure 13.- Continued. 
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(b) Continued 


Figure 13.- Continued. 
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(b) Concluded. 


Figure 13.- 


Continued. 
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(c) Continued. 
Figure 13.- Continued. 
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Figure 13.- Continued. 
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a. deg 

(d) Continued. 
Figure 13.- Continued. 
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(d) Concluded. 


Figure 13.- 


Continued. 
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a, deg 


(e) M = 4.60. 
Figure 13.- Continued. 
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(e) Concluded. 
Figure 13.- Concluded. 
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(a) M = 1 .60. 


Figure 14.- Effects of aspect ratio on wing aerodynamic characteristics. X 


. 0 . 
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(a) Continued. 
Figure 14.- Continued. 
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(a) Concluded. 
Figure 14.- Continued. 
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(b) M = 2.16. 
Figure 14.- Continued. 
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(b) Continued. 
Figure 14.- Continued. 
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(b) Concluded. 
Figure 14.- Continued 



(c) M = 2. 86, 
Figure 14.- Continued. 
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a. deg 


(c) Continued. 
Figure 14.- Continued. 


180 



(c) Concluded. 
Figure 14.- Continued. 
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(d) Continued. 
Figure 14.- Continued. 


183 



a. deg 


(d) Concluded. 


Figure 14.- Continued. 
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(e) Continued. 
Figure 14.- Continued. 
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